CHAPTER 10
LEAD

Lead ranks fifth by weight in donestic netal production, exceeded by
steel, alumnum copper and zinc, in that order. The supply of |ead

for domestic consunmption is derived fromthree major sources. T In 1973
secondary |ead contributed 42.0 percent of domestic production, donestic
m ne output 39.5 percent, and inports 18.5 percent. The excess of 1973
domestic |ead consunption of 1,541,209 tons over production of 1,525,328

tons was satisfied by inventory depletion of industry stockpiles.

In contrast to the steel industry which uses both virgin and scrap materials
as inputs to the same production processes, virgin and scrap lead inputs
are processed separately, often by totally different firms'. Primary

| ead ore production is confined mainly to Mssouri, Colorado, I|daho,

and Utah, though sonme lead is also produced as a by-product of mning
copper, silver, and zinc ores in other states,2 Lead ores are processed
near the mne to mninmze transportation costs; snmelters and refineries

are located in Mssouri, Nebraska, Texas, |daho and Mntana. Secondary

| ead supplies and secondary |ead processing facilities are widely scattered
t hroughout the country. The physical separation of the primry and
secondary | ead sectors is paralleled in differences in output mx.

As we note later, the physical and econonic separation of the two sectors

sinplifies econonmetric nodeling of conpetition between the sectors.

This section is divided into five conponents:
1) Inputs to secondary l|ead industry

2) Qutputs of the secondary lead industry

3) Qutputs of the primary lead industry

4) Discussion of nodel specification and estimation
5) Evaluation of tax inpacts.
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. INPUTS TO SECONDARY LEAD | NDUSTRY

O the three sources of |ead scrap - hone, pronpt, and obsolete - hone
scrap accounts for about 2 percent of primary production and is included
inthe primary lead figures; pronpt, in the form of drosses and residues,
amounts to 15 to 18 percent of secondary |lead inputs; and obsolete |ead
inthe formof battery plates, cable |ead, babbit, solder, type netal,

and soft and hard lead supplies the renmaining 82 to 85 percent of secondary
lead inputs. The relative inportance of various sources of |ead scrap

is shown in Table 10-1.

Table 10-1. Sources of Scrap Lead

Tons of Lead Per cent of
Scrap Source Recycl ed Total Scrap
Batteries 350, 000 60
Drosses and residues® 88, 000 15
Lead al | oys 8
Type netal 29, 000
Bearing netal 10, 000
Sol der 9, 000
Cabl e sheat hing 32,000 6
Ammuni ti on 5, 000 1
M scel | aneous obsol ete scrap 62, 000 10
TOTAL 585, 000 100

a Drosses are netallic substances which are skimmed off the surface of
mol ten netals.

Source: National Association of Secondary Materials Industries, Inc.,
Lead, 1969, p. 213. (Hereafter termed NASM Report)
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The estimated life cycles of various sources of |ead scrap are shown in
Table 10-2:
Table 10-2. Sources, Life Cycles and Recycling of Lead

Life Cycle Percent of Available
Sour ces (years) Lead Recycl ed

Batteries 2.3 72
Drosses and residues 0.1 100
Lead all oys

Type netal 2.0 100

Beari ng netal 20.0 30

Sol der 20.0 14
Cabl e sheat hi ng 40.0 25
Ammuni tion 0.5 6
M scel | aneous obsol ete scrap 30.0 62

Source: NASM Report, p. 212

Using these figures, the quantities of |ead theoretically available for
recycling in 1969 was deternmined. For exanple, |ead sheathings for cable
are used for approximately forty years before they are scrapped. The
quantity of lead used in the production of cable sheathing in 1929 is

t he approxi mate aﬁDunt avai lable for scrapping in 1969. Once the figures
of lead available for recycling are calculated, the percentage of avail-
able lead actually recycled in 1969 can be obtained. These are also
provided in Table 10-2

Only six percent of the available amunition |lead available in 1969 was
recycled. This low rate of recovery is attributable to difficulties en-
countered in collecting the shot fromareas where it is relatively concen-
trated. Unless the price of lead rises considerably, recycled amunition
will continue to originate only at target ranges.

The percentages of the available |ead based alloys, bearing netals, solders,
and type netals, which are recycled, vary over a wi de range. The greatest
single use of lead alloys is type netals used in printing plates for type

maki ng purposes. Nearly 100 percent of type netal scrap is recycled. Lead-
base alloys used as bearing surfaces for rotating parts are usually
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a small constituent of a nuch |arger systemof other materials. For exanple,
an autonobile engine contains a small amount of lead in the bearings.

Just as it would not pay to disassenble an auto engine for its |ead bear-

ings, it is not econonmically feasible to recover 70 percent of the theoretical-
ly available bearing lead. This condition is likely to remain unchanged

in the future

Only 14 percent of available solder scrap is recycled because, in nost uses,
the | ead becones intimately attached in tiny quantities to nuch |arger
quantities of other materials such as copper and steel. Collection

of this |ead depends on the value of the nmetal to which the lead is
attached. In a mnority of cases, it is economcally feasible to separate
the solder fromthe other material. The NASM report clains that this

is an area with some roomfor inprovement in recycling.

Approximately six percent of scrap lead is fromlead cabl e sheathing.

Before it is ready for the snelters, |ead cable has to be passed through

a cable stripping machine which cuts the | ead sheathing and peels the

inner core of the cable. The stripped lead cable covering is then cut

into small enough pieces for feeding into the smelting pots. To facilitate
ease of handling, it mght also be conpressed in a hydraulically operated

press.

Seventy-five percent of the scrap |ead cable sheathing theoretically avail-
able in 1969 was not recycled. This type of lead scrap is economcally
feasible to recycle, so it is difficult to explain why so little has been
recovered. Part of this may be explainable by errors in reporting by
secondary scrap processors and smelters. Error is also introduced by
basing the quantities available for recycling on life cycles. And finally,
sorme | ead sheathing is very likely reported in the "M scellaneous obsol ete
scrap” category. However, it is difficult to see how such errors can
account for nore than one-half of the apparent [oss of cable sheathing
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scrap, and so this is a category in which an increase in the recycling
rate of lead is possible.

Ten percent of the total scrap used by the secondary |ead industry in

1969 was from ni scel | aneous obsolete scrap. This figure represents 62
percent of the scrap theoretically available for recycling. Mscellaneous
obsol ete scrap, like solder scrap, includes a wide variation in the types
of application so that sone |ead (weights and ballasts, sheet, pipe and
fittings) is easily recyclable while others (foil, collapsible tubes,
terne netal) are economically prohibitive to recover. The recycle rate
for mscellaneous obsolete scrap is relatively high and, as in sol der
scrap, it is unlikely that nore than a mnor anount of additional |ead.
can be expected to be recycled.

Battery lead plate is by far the largest single source of |ead scrap,

accounting for 60 percent of the total |ead-base scrap snelted in 1969.

Al t hough autonobile batteries are the nost commonly used source of battery
scrap, other used batteries come from railroads, industry, farms and mlitary
demolition. During 1969, 135,000 tons or 28 percent of battery lead theoreti-
cally available for recycling was not recycled. This is quite a high

figure, given the fact that battery recovery is generally econonically
attractive. As in lead cable sheathing, these apparent |osses of battery

scrap may in part be due to error in reporting: sone of the battery |ead

scrap maybe included in the figure under “M scellaneous obsolete scrap”,

and/ or scrap processors may be giving inconplete figures. The nethod

of using life cycles of the scrap netal to estimate the theoretical availability
of a particular scrap is probably not likely to be as inaccurate for

battery scrap as it is for cable sheathing scrap since the |ife span of
batteries is substantially shorter. At any rate, the NASM report estinates
that error in reporting cannot account for nore than one-fourth of the

| oss of battery scrap lead. This would nmean that the actual |oss of battery

| ead scrap would still be nmore than 100,000 tons in 1969. The report

expl ai ns some of these | osses by storage | osses in private hones and garages,
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mlitary battery losses, and discards into trash collection channels.
It is conceivable that the losses in battery |ead scrap is a prom sing

area for increased recycling

[I. QOUTPUTS OF THE SECONDARY LEAD | NDUSTRY

Two operations process scrap lead into internediate products. The reverber-
atory furnace accepts a charge of battery plates, drosses, residues, and
other lead scrap, and yields as outputs crude sem-soft |ead and a | eady
slag. The blast furnace may be used to process slag fromthe reverberatory
furnace, recycled slag froma blast furnace, drosses, oxides, and battery

plates into hard, antinonial lead.3

rot furnaces enable the crude seni-soft |ead produced by reverberatory
furnaces and the hard antinonial |ead produced by blast furnaces to be
brought to desired residual alloying percentages.4 When commencing with

a netal containing less residual alloy than is desired, additional alloying
materials are added directly to the pot furnace. When the residual contam -
nation of antinmobny and copper in senmi-soft lead is undesirably high, sulfur
is added to the nolten alloy in a pot furnace and the mixture is stirred.
Copper sulfide is skimed off as a dross. Antinony may be renoved by

bubbling air through the nolten |ead

When the residual alloy contamination of scrap can be controlled, process-
ing in pot furnaces may be unnecessary. For exanple, the hard |ead produced
by a blast furnace will contain sufficient antinmony to be used directly

as an input to new battery plate production, provided such antinony rich
inputs as battery plate and reverberatory furnace slag are fed to the

bl ast furnace.
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The rel ative inportance of various markets for secondary lead is given
in Table 10-3

Table 10-3. Markets for Secondary Lead

Secondary Lead Percent of
Mar ket s Total Market (1970)

Batteries 70
Tetraethyl |ead 13
Sol der 5
Type 4
Cabl e 3
QO her 3
Beari ngs 2

Source: Derived fromfigures in NASM Report, p. 213.

Storage batteries account for about 60 percent of scrap |ead inputs.

An approximately equal percentage of outputs of the scrap |ead sector

is devoted to the production of grids and paste for storage battery plates.
Because of the overwhelning inportance of storage batteries to the secondary
| ead industry, the recycling of storage battery plates will be analyzed

in some detail here

The typical autonmpbile battery contains about twenty pounds of |ead, nost
of which is found in the battery plates. The plates are conposed of an
antinonial lead grid whose interstices are filled with a | ead oxide paste.
A plate contains about half hard |lead (antinony content ranging from?7

to 12 percent), and half soft |ead oxide paste (less than one percent

ant i mony)

Pl at es whi ch have been renpved from spent storage batteries may be snelted
in a blast furnace or processed in a reverberatory furnace. The bl ast
furnace is nore efficient and is nornmally used when antinonial lead is
the desired output. To produce a hard |ead output, additional antinony
must be fed to the blast furnace for the antinmony content of an entire

pl ate averages only four to five percent antinony, or some three to seven
percent less than is required in antinonial |ead.
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Plates nelted in a reverberatory furnace yield about one-half soft I|ead
and one-half lead antinonial slag. The slag requires further snelting
in a blast furnace to recover the |ead

Antinonial |ead produced by the blast furnace may be used directly in the
manuf acture of grids for new battery plates. Nornally the grids are cast
by pouring nmolten lead into an iron nold and allowing it to solidify.
Litharge, the lead paste for battery plates, is a mxture of |ead oxide
(obtained by oxidizing soft lead in a furnace), finely divided nmetallic

| ead, and water.

[I1. OJTPUTS OF THE PRI MARY LEAD SECTOR

The primary lead industry mines ore, concentrates the ore, and processes

| ead concentrates in blast and pot furnaces.S The principal source of
lead is galena, a lead sulfide. 1In addition to sulfur, galena usually
contains appreciable quantities of zinc and antinony. Nornally lead ores
require concentration through differential flotation or a sinilar process
before they are smelted. Snmelting burns off the sulfur (oxidation), and
reduces lead oxides to nmetallic lead. Pot and kettle furnaces are used
to add or remove other netals in a process known as refining

Most | ead bearing ores contain significant quantities of other netals.

The Mssouri ores, the source of about three-fourths of donmestic production
in recent years, contain about one part zinc for every six parts |ead.

Many | daho ores contain lead and zinc in roughly equal concentrations as
well as significant quantities of silver. Colorado |ead ores typically
contain more zinc than lead as well as copper in concentrations justifying
its separate recovery.

After a long period of decline which began in 1950, primary |ead output
nearly doubled in the five years from 1967 to 1972. A three-fold expansion
of Mssouri output accounted for all of the recent increase as production
shifted fromthe Od Lead Belt to the New Lead Belt fifty mles to the west.
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Al though | ead ores contain antinmony in appreciable quantities, and would

t herefore appear ideal for the manufacture of hard |lead outputs, nost |ead

is refined in pot furnaces to produce soft lead. Less than two percent of

the output of the primary sector is hard, antinonial lead. Soft. refined

| ead has a wide variety of end uses,including the gasoline additive tetraethyl
| ead, cable sheathing, |ead oxides, pignents, and a variety of lead alloys

V. MODEL SPECI FI CATI ON

The discussion of lead industry outputs revealed that primary and secon-
dary sector outputs are substantially identical, but proportion of tota

out put devoted to antinmonial |ead, soft refined |ead, and lead alloys varies
consi derably between the two sectors. This indicates that cost increases

in the primary sector woul d make the primary sector relatively |ess conpeti-
tive and could induce a substantial shift in the quantities supplied by

the two sectors in the long run.

The relevant analytical nodel for predicting the long run inpact of altered
cost conditions in primary production assunmes primary and secondary outputs
are perfect substitutes and can be linearly added to formthe lead industry
supply curve. The intersection of supply and demand determines the equili-
briumprice for |ead outputs. A tax induced shift in the hypothetica
primary industry supply curve (as depicted in Figure 10-1) shifts the
industry supply curve, and hence changes market price. The new equilibrium
quantities supplied by each sector can be read fromthe graph. In Figure
10-1 the upward shift in the primary sector supply to S p results in a
new equilibrium price of P, an increase in secondary |ead output of

AQs and a reduction in primary |ead output of AQp.

The key to the enmpirical analysis of the market nodel is to develop |ong

run paranmeter estimtes for sectoral supply curves and for the industry
demand curve
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A Primary Production
M ne production of |ead was nodeled in terms of distributed lags with mne

out put being influenced by past as well as present independent variables.
We used the Koyck distributed [ ag nodel, which can be derived froma stock
adj ust ment hypot hesis as fol | ows.

Denote the quantity of lead supplied in year t by Q, and the price received
by producers by Pt' Let Zt represent the price of the co-product, zinc
inyear t. Gven these prices, producers would like to furnish Q*_which
depends on prices according to the long-run supply equation
= 18
Q¥ = a+ bP_+ cZ, (18)

Since it requires time for supply to reach the desired |evel, producers
do not immediately offer Q*t in response to new values of price. If it
is assumed that it is only possible to adjust by some fixed fraction @
of the desired anount in any year, then

- = - 19
Q = Qy G(Q*t Qt—l) (19)
Substituting (19) into (18) and rearrangi ng
= ' - 20
Q, = 6a + 8bP,_+ 8cz, + (1-0)Q,_, (20)

In this nmodel the short-run effect of price on supply is given by &b, and
the long-run effect is given by b directly. The smaller is 6, the slower
the rate of adjustment and the greater the difference between |ong-run
and short-run effects.

The estimation of equation (20) by ordinary |least square encounters two
difficulties. First, both prices are endogenous to the nodel (though the

price of zinc could be assumed exogenous) and biased coefficients are

to be expected unless two stage |least squares or a simlar estimating procedure
whi ch recogni zes the simultaneous nature of Pt and Qt is used. Second,

if the error termin the equation is autocorrelated the estimates wll

be inefficient. Autocorrelation is quite likely in such a nodel and can

be treated only by assumng a specific order of the relation amng the

errors. The conputation algorithms available to project researchers limted

us to a first order autocorrelation nodel. Denoting the error termin
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(20) by u, we assumed

£ T PUL_ *te (21)

u
where e  was assumed to have mean zero and variance-covariance matrix ozI.
Equation (20) was estimated by choosing estimates of p and other parameters
to minimize the sum of squares of .- As noted by Cooper, the estimator
is consistent and if e, is normally distributed also a maximum likelihood

estimator.6

Data for the equation were taken from M nerals Yearbook. Mne production
Qs is mne output of primary lead in thousands of short tons, and price,
P, is the producer price of lead in cents per pound divided by the

U S wholesale price index (1957-1959 = 100). The supply equation

was estinmated by two stage |east squares using as predeterm ned variabl es:
the price of zinc lagged once and twice, the Federal Reserve |Index of
industrial production, and a linear trend. Primary supply is:

Q, = -4.19 + 11.582, + .45Q, (22)

(4.21) (3.70)
p=-.002
Years:  1949-1967
In this equation the figures in parentheses are the t ratios of the
estimated coefficients to their asynptotic standard errors. Snall sanple
tests of significance have not been devel oped for such estimates, but
others have assuned that at ratio of 2 or nore indicates a statistically
significant relationship (see Fisher et. aI.)7 As indicated, the years
from 1968 on have been omitted, primarily because the doubling of nationa
primary |lead output from 1967 to 1972 foll owi ng devel opnent of the New
Lead Belt in Mssouri was related nmore to technol ogical factors than
to changes in market price or demand. The price of zinc proved to be
insignificant and was dropped fromthe primry supply equation

The speed of adjustment in primary lead supply is fairly rapid. Over
half (1.00 - .45) of the gap between desired and actual production is
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achieved each year. Thus, the difference between short and | ong-run
supply elasticities is relatively small. At the point of means for the
period the short run price elasticity of supply is about .55 and the
long-run elasticity is about 1.0.

B. Secondary Production
The principal sources of secondary |lead are recycled battery plates,

drosses, and residues, and m scel |l aneous collections of recyclable cable
sheathing, solder and type netal. Al attenpts to fornulate a distributed
| ag nodel of secondary output produced negative, albeit insignificant,
coefficients for the | agged dependent variable. This could be expl ained
if high output in one period tends to deplete the inventory of obsolete
scrap available for recycling in subsequent periods. The conspicuous
failure of the distributed | ag approach led us to nodel secondary out put,
St’ as a function of current price; P, | agged battery production

Bt—2 to represent availability of scrap, and current primary production

R, which is a possible source of drosses and residues.

The supply equation was estinmated by two stage |east squares using as
predeternined variables the once and twice lagged price of zinc, the
Federal Reserve Index of industrial production, and a linear time trend
Both primary production and |agged primary production proved insignificant
and were dropped from the equation. Secondary supply was estimated

as.

¥

23)s

St = 27.29 + 18.23Pt + 2.98Bt_2 . (

(7.49) (18.1)

Years 1954-1972
As with primry production, output is in thousands of tons, and price

is in cents per pound. Battery production is the Federal Reserve Index
of replacenent storage battery production, 1967 = 100. The fit for
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the equation is quite good. At the neans for the period the estimated
elasticity of output with respect to price was .48. The equation excluded
the years prior to 1954 because the Federal Reserve Index of battery

producti on began that year.

C.  Consunption
The nore significant end uses of lead are storage batteries, tetraethyl

| ead, pignents, type. netal, cable sheathing, anmunition, and bearing

metal. The level of demand for many of these end uses appears to be

closely linked with general industrial activity. Ohers, principally
storage batteries and tetraethyl |ead additives, appear to be related

to the ownership and use of autonobiles. Because the production of

storage batteries and gasoline additives are conponents of general industria
activity, it would not be appropriate to include in the demand equation

both an index of industrial production and a separate index of gasoline

or battery output as determinants of |ead consunption

Ot her variables which could be inportant determnants of demand are
the price of lead, the price of |ead substitutes, and neasures of the
stock of lead held in inventory of sem-manufactured goods. Cearly,
the price of lead should be included in any specification of demand,
but just what constitutes a |ead substitute and measures of |ead held
in manufactured goods inventories are difficult to determine. Lead
has substitutes in battery production, including the metals nickel and
cadmum but all substitutes are far nore expensive and are reserved
for special applications where low weight or long life are critical

A simlar situation pertains to other |ead uses; with the exception

of cable sheathing, where substitutes exist they are considerably nore
expensive. Substitution of other metals for lead in the past twenty-

five years may have occured in response to technol ogi cal change or to
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avoi d potential |ead poisoning of humans, but substitution in response

to changes in lead prices has probably been insiginificant, given that

| ead has been far cheaper than substitute materials during this period.
Because there are no data on inventories of fabricated products enbodying
| ead, and other data series which were available, such as durable goods
inventories, are poor neasures of this formof lead in inventory, the

i nventory aspect of |ead demand was not included in the econonetric
demand specification.

The demand equation was first fornulated in terms of distributed |ags
in which the current value of consunption depended on current and past
val ues of the independent variables. Wien this failed (the coefficient
of price was positive and that of |agged consunption negative) the equation
was specified in terms of contenporaneous values of all variables.
The denmand equation was estimated by two stage |east squares using as
instruments the lagged values of price, secondary production of |ead

(once and twice |agged), the lagged value of consunption, and the |agged
value of industrial production.

In the equation reported below, consunption, C€_is in thousands of tons;

t

price, P_, is in cents per pound; and industrial production is the Federa

>
Reserve rndex of industrial production. Consunption and price data
were taken fromthe Bureau of Mnes' Mnerals Yearbook. Price data
were divided by the whol esale price index (1967 = 100). The Durbin

Wat son statistic was lowin the original equation, and, therefore, the
serial correlation correction discussed previously was used in the fina

round of estimation. Demand was estimted as:

- _ ‘ (2%)
C, = 711.3 - 17.31P_ + 10.23T _ (&)
(2.62) (4.94)
/3 (the serial correlation coefficient) = ,938

Years: 1949 - 1972
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At the means for the period the price elasticity of demand was estinated
as .21, indicating that consunption is largely unresponsive to changes
in narket price. This is to be expected for an input that is lowin
value relative to the final output price (as it is in pignments, gasoline
addi tives, and bearings), or has few or no substitutes at present price

level s (as in storage battery production).

V. EVALUATION OF TAX | MPACTS

In this section we use the econonetric results to estimte the inpact
of virgin material tax preferences on incentives to recycle scrap |ead
products. The estinmates assune the virgin |lead supply curve is shifted
by the full amunt of the tax, that is that all taxes and subsidies

are passed forward into product prices.

One of the assunptions underlying the conputation is that we have captured
the entire lead supply by estimating mne output and secondary production
Since lead inmports have ranged from about 15 to 25 percent of tota
consunption in recent years, this assunmption is clearly violated. On

the other hand if lead inports do not respond to changes in the price

of lead this segment of supply may be ignored. To test the relationship
between lead inmports and the price of lead a separate inport equation

was estimated. In all specifications the price of |lead was insignificant

| eading us to drop inports fromfurther consideration in the conputation

of industry supply elasticity.

Referring again to Figure 10-1 and to the estinmated elasticities, we
may cal culate the inpact of an increase in the price of virgin |ead
output attributable to renmoval of the nmineral depletion allowance on

the quantity of scrap lead recycled. The elasticity of the industry
supply curve is equal to the weighted average of primary and sec-

ondary elasticity, or .6. The supply curve for final lead outputs is
shifted by .4 percent for every one percent increase in the supply curve
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for primary lead. As indicated in Chapter 6 (page 111), the maximum

i mpact of percent depletion on the primary supply curve is about 5.3 percent.
This suggests that elimnation of percent depletion would increase the

| ead industry supply curve by at nost 2.1 percent. The equilibrium price,

of lead would rise by an amount equal to the product of the percent shift

in supply and the supply elasticity, divided by the sumof supply and

demand el asticities (see page 88 for details). If percent depletion results
ina shift of primary supply of 5.3 percent, the equilibriumprice of |ead
woul d rise by 1.6 percent and the consunption of scrap |lead would rise by
1.6 percent times the scrap supply elasticity of .48 or 0.75 percent. The

other tax preferences, such as expensing of exploration and devel opment

woul d have even smaller inpacts.
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CHAPTER 11
CCOPPER

Copper ranks third by weight in domestic metal production behind stee

and aluminum The secondary copper industry is the largest of the non-
ferrous secondary netal industries. In 1972, secondary copper production
amounted to 1479 thousand tons, of which about two-fifths was old or

obsol ete scrap and three-fifths was new or pronpt scrap.1 The tota
represented approximtely 42 percent of the total supply of copper for
that year.

Prinmary copper production fromthe states of Arizona, Utah, New Mexi co,
Nevada, and Mbntana, accounts for over 90 percent of primary donestic copper
production. 2 A few large corporations donminate the primary copper industry.
Al'though the same firnms are also factors in the secondary copper industry,
their share of output is nmuch lower. Primary and secondary copper substitute
at a number of different points in the materials flow of the industry,
maki ng accurate econoretric nodeling of conpetition between the two

sectors virtually inpossible. In this Chapter we took two alternative
approaches. One was to attenpt to identify those points where substitution
of primary and secondary copper actually occurs, and base the econonetric
estimates of supply and denmand on the quantities observed at the points

of substitution. The second was to assume that in the long run there

woul d be perfect substitution between the final outputs of the prinary

and secondary copper industries, and estimate the supply equation for

all obsolete scrap. O the two approaches the second shoul d provide

the nore optimstic assessnent of the inpact of increasing the tax burden

of primary producers on the quantities of scrap copper recycled.
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The chapter is organized into five sections:
1

2

Inputs to the secondary copper industry
Qutputs of the secondary copper industry

4
5

)
)
3) Qutputs of the primary copper industry
) Discussion of nodel specification and estination
)

Eval uation of tax inpacts

[.  INPUTS TO COPPER | NDUSTRY.

Al most half of the secondary copper recovered is classified as obsolete
scrap. In 1969, 44 percent of all copper scrap recycled was obsolete
scrap, with the remainder obtained from pronpt industrial scrap.3 Tabl e
11-1 bel ow shows the major identifiable material sources of copper
scrap, as well as the amunts of copper recycled fromthat source as
both pronpt and obsol ete scrap.

Table 11-1. SOURCES OF SCRAP COPPER

Copper con-
tent recycled
Sour ce (1000 short tons) %f total % Pr onpt % Obsol ete
Electric Wre 699. 1 54 54 46
and copper
Cartridge 128.2 35 59 41
brass
Aut onot i ve
radi ators 48.5 3 - 100
Low grade 37.2 3 100 -
scrap and
resi dues
O her scrap 18.9 1 68 32
Rai | r oad 20 1 - 100
car boxes
Magnet wire 13.5 1 - 100

Source: Battelle Menmorial Institute,
Increased Solid Waste Utilization, Volunmes Il to VII, 1972, p. 146
(hereinafter referred to as "Battelle Report")
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Pronpt scrap usually is a material of known conposition and is relatively
free from inpurities. These qualities are very desirable to consuners
and it can be assuned that virtually all the available prompt scrap

enters supply channels and is recovered.

(hsol ete scrap is more conplex. Copper products becone potentially available
for recovery once they enter the market. However, the year in which

each end-use quantity becones available for use as scrap depends on when

the product becomes obsolete. This is deternmned by each product's life
cycle. By applying the average life cycle for products in various market
categories to historical consunption data, an estimated figure for the
"potential supply" of obsolete copper scrap may be obtained. Table 11-2

shows the potential annual availability for several major identifiable nateria
sources of scrap copper as well as the percentages of scrap actually

recovered in each category.

Table 11-2. POTENTI AL AND ACTUAL COPPER
RECYCLI NG FOR MAJOR END USES

Avai |l abl e Per cent Per cent

Mat eri al Life (in 1000 Per cent pr onpt obsol ete
source cycle short tons) recycled recycled recycled
Low grade scrap

& residues 5 37.2 100 100 -
Ot her scrap ? 18.9 100 100 -
Autonotive radiators 12 53.0 91 - 91
R R car boxes 3.5 22.6 88 - 88
Wre & tube 45.0 850. 9 82 100 68
Cartridge brass 5 204.9 63 100 31
O her brass 30.0 1,013.3 52 100 30
Magnet wire 10.0 158. 9 - 0
Al'l oying additives 14.0 96.9 0 - -

Source: Battelle Report, p. 146.
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On wei ghted average, the life cycle of all copper products is approxi-
mately 17 years, and about 40 percent of the total obsolete scrap available

is actually recovered

O the total copper contained in an automobile, about 10 pounds is found

in the radiator. This itemis relatively easy to remove, and the recovery

rate fromthis source of copper is high. In addition, the anount of

copper potentially available fromthis source represents only a snal

percentage of the total obsolete scrap avail able. Even if all of

the 4.5 thousand tons of copper scrap in autonotive radiators that are
presently not recycled were recovered in response to a price change, this would
still represent |ess than a one-half of one percent increase in supply.

The same is true for copper scrap fromrailroad car boxes. The rate

of recovery of secondary copper fromthis source already is high; and
even if all of the copper fromthis source were to be recycled, it would
increase the total supply of obsolete copper by only one fifth of one
percent.

Two of copper's properties, its electrical conductivity and ductility,
explain its wide use as an electrical conductor in the formof wire.
Silver is the only netal whose electrical conductivity is better than
that of copper, but its added cost does not justify its w despread use
in electrical applications. Recycled copper wire and tube is a |arge
source of copper scrap, and any increase in the 82 percent of copper
wiring already recycled will significantly add to the total supply of
copper scrap.

The main applications for copper falling in this category include insulated
conmuni cation wire and cable, power wire and cable, plunbing tube for
bui | di ngs, and insul ated appliance wire.

Nearly 100 percent of the copper cable used by utilities and phone conpanies

is already recycled.
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Formerly, nost of the copper scrap from houses and other buildings was
recovered as denmolition waste when the building was torn down. But with the
i ncreasing costs of semiskilled |abor, there has been an incentive

for the demolition contractor to consider copper salvage to be unecononic
and, as a result, dispose of scrap fromthis source in dunps or sanitary

| andfills.

Most cable and wire has been insulated with either |ead, paper, rubber,
cloth, asbestos, or polyethylene. The problem of renmoving this insulation
has become nore conplicated by the trend towards nmore stringent air

pol lution control. Incineration is the traditional method used by the
industry to renmove the insulation. It has been the nobst convenient

and | east expensive nethod available. However, combustion is not conplete
when this material is burned, and so a soot fornms. The gaseous pol -
lutants created by this method |l essens its attractiveness.

Use of organic solvents has been proposed, but it is difficult to find
a universal solvent for the different types of insulation. Mchanical,
met hods such as stripping, chopping, grinding, or hot pressing does

not pollute the air as much as burning and it al so produces a cleaner
product.  These procedures, though, are nore expensive than burning,

and they beconme nore and nore ineffective if the conductor is part of

a conplex electronic system Incinerators which include suitable fume
collection, afterburning and gas scrubbing equi pnent have been devel oped
but these are quite expensive. Because of the increased costs of strip-
pi ng copper wire, whether done by nechanical methods or by nore sophisti-
cated burning equipment, a drop may be seen in the anount of electric
wire and copper tubing that is recycled

El ectrical appliance uses are w despread and, often, the copper itemis

only a small fraction of the total product. The scrap processor, at

present, has little economic notivation to recover consumer appliances
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because handling and transportati on costs exceeds the scrap val ue of

the product.

Because of their bulk, appliances are not easily incinerated. Sone
attenpts are made for salvage of major appliances by using new shredding
t echni ques devel oped prinmarily for recovery of autonobile scrap, but,

for the nost part, the 21 million appliances which are sent to landfills
by scrap collectors or other disposers are not recovered.

It is estimated that of the 32 percent of obsolete copper wire and

tubing which is not recycled, between 9 and 18 percent of it is in
consumer appliances. Since it appears that it is very expensive to
recover scrap fromthis source, a small increase in the price of secodary
copper probably would not increase the supply of copper from appliances

in any visible way.

The remaining 14 to 23 percent of obsolete electric wire and copper

tubing which is not presently being recycled, representing between 66

t housand and 108 thousand tons of scrap annually, may be quite price
elastic. Present secondary copper prices exceed or are at least in the
same nei ghborhood as costs for recovery in these other applications

of wire and tubing because, unlike appliances, nuch of the copper from
these sources is already being recovered. An increase in the price

of secondary copper mght make the inplenentation of the already devel oped
new wire stripping techniques economcally feasible and it night encourage
qui cker devel opnent of other anti-pollution techniques. In the construction
industry, a rise in the secondary copper price nay help to cover the
increase costs of semskilled labor, and the contractor may no |onger

find it economcally prohibitive to recover denmplition waste.
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Approxi mately 69 percent of the potentially available obsolete cartridge
brass is not now being recycled. This represents al st 78 thousand

tons of copper annually, or five percent of the total available obsolete
copper scrap. Used for small arns and amunition artillery shells,
cartridge brass is fired nostly at domestic military bases and in battle-
fields. During the Viet Nam conflict, the use of cartridge brass increased
substantially and nuch potential scrap fromarnms was |ost forever.

However, the quantity of scrap recovered from donestic mlitary bases
probably is sensitive to secondary copper price changes. Al though the
cartridge brass is often spread over many square miles of |and, recycling
of this material should not be very difficult because it is easily

recogni zable and quite valuable.

Sone 489. 4 thousand tons of obsol ete copper scrap in the "Q her Brass,
Cast and Wought" category that is potentially available is not presently
being recycled. This represents a |arge chunk of the available obsolete
scrap supply-approximately 30 percent. There are a nyriad of appli-
cations for products fromthe brass nill and brass foundry industries,
ranging from hardware to coinage to watches. Therefore it is difficult
to pin-point which of these various end-uses of brass products can easily
increase their recycling rates. On the basis of prior know edge al one
it is difficult even to guess how responsive supply will be to increases
in prices. Econometric estinmation of a supply equation for obsolete
copper scrap woul d be especially useful as a means of providing this

i nformation.

Magnet wire is used for windings in notors and generators. Many of
these nmotors are fractional horsepower size for househol d appliances.

These contain small amounts of copper individually, but |arge anounts
in aggregate. As has been nentioned, alnost all of these appliances
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end up staying in landfills. Larger nmotors contain |arger amunts of
copper, but they consume less in aggregate. Because copper w ndi ngs
are usual ly surrounded by iron, sinple recovery of themis that nuch
more difficult. An estimated 144.5 thousand tons of available magnet
wire, accounting for approximately nine percent of the total available
obsol ete copper scrap, is not presently being recycled. It does not
appear that there would be any significant increase in the anount of
scrap in this category that would be recycled in response to a margina
increase in the price of secondary copper

Copper products which are not recovered are either 1) dissipated beyond
recovery, 2) disposed of in solid wastes, or 3) scattered throughout

the country.

Copper in the "Copper Alloying Additives" category is an exanple of
copper scrap that is dissipated beyond recovery. Al though approxi mately
96.9 thousand tons of this copper, which is used by the steel, chem cal
aluminum and other industries as an alloying additive, are theoretically
avai | abl e for recovery as scrap material, virtually none of it is re-
covered. In these applications, copper is a minor part of a much |arger
system  For exanple, copper used as an alloying elenent in either

al um num or steel is often present in anounts under one percent. It

is sinply economically unfeasible to separate copper fromthe alloy

in these instances. Hence, there is little opportunity for increasing
teh recovery of copper scrap fromthis source. In addition, approxi-
mately 10,000 tons of copper are enmitted in flue dusts from stack enis-
sions annually in the United States. Even with nore air pollution
controls, this copper will probably continue to be |ost sinply because
the material contains | ow concentrations of the netal

Solid waste disposal sites, particularly in urban areas, presently receive

as nmuch as 30 to 50 percent of the unrecovered copper products. An

estimated 40 mllion tons of copper have accunul ated as urban refuse.
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Table 11-3. COWPCSI TI ON OF | NPUTS
TO | NTERVEDI ATE CONSUVERS

Scrap type Percent of total used by consuners
[ ngot
producers &
secondary Br ass Foundri es Prinary
snel ters mlls and ot her producers
No. 1 wire 20.1 19.5 9.7 32.4
and heavy
copper
No. 2 wire, 34.5 4.8 19.2 13.8
m xed heavy
and |ight
copper
Copper base 0.5 15.7 58.1 48. 6
Low gr ade 44.9 0.0 13.0 5.2
scrap and
resi dues

Source: Battelle Report, p. 140.
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The renai ning unrecovered copper is wdely dispersed throughout the
country, and largely unaccounted for. For exanple, some of these products
are in storage and essentially obsolete. Depending upon scrap prices

or innovative collection nethods, these products may be recovered as

secondary copper.

Copper in disposal sites and copper unidentified as to its whereabouts
fails to enter the recovery cycle because of inadequate economc

incentives. Inproving the economic feasibility of recycling copper

in disposal sites is nore likely sinply because copper is nore concentrated

at this source.

1. QUTPUTS OF THE SECONDARY COPPER | NDUSTRY

The markets for copper scrap are not concentrated. Several different
kinds of plants, known as intermediate consumers, purchase unprocessed
scrap fromindustrial plants and partially processed scrap from deal ers
engaged in scrap recovery. Engaged in one phase or another of secondary
copper production are approximtely 80 secondary snelters and ingot
makers, 50 brass mlls, several hundred foundries, and about a dozen

primary producers. 4

The pattern of materials flows anmbng these intermediate consumers is
rather conples. Brass mills, foundries and primary producers consume
both scrap and virgin copper as inputs so that some substitution of
primary for secondary nmaterials occurs within these firnms. Secondary
snelters and ingot makers consume alnmost entirely scrap copper. In
sone cases their outputs, which are nade entirely from scrap, conpete
with the outputs of the other intermediate consumers, which contain
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virgin copper inputs. In these cases, increases in the relative shares

of secondary smelters and ingot makers inmply that substitution of scrap

for virgin copper is occurring. In other cases the outputs of secondary
snelters and ingot makers are used as inputs to other internediate consumers
Where this occurs there is also potential for substitution of scrap

for virgin copper.

Historically, brass mlls have consumed about 56 percent of the pronpt
industrial scrap and three percent of the obsolete scrap, or about 35
percent of all copper scrap. Primary producers have purchased about

30 percent of prompt and 35 percent of obsolete scrap, or approxinmately
one third of all copper scrap. Foundries have accounted for approxi-
mately three percent of pronpt and 12 percent of obsolete, or sone six
percent of the total. Secondary snelters, ingot producers, and (to

a very limted degree) chemical plants account for the renainder

Al nost any kind of copper base scrap can be used to produce copper meta
and alloys which are equal in netallurgical quality to outputs of the
primary copper industry. Differentials in processing and transport
costs have influenced the evolution of various sectors of the copper
industry to the extent that certain distinct inputs and outputs have
beconme characteristic of each of the internediate processors. Table
11-3 shows the consunption of purchased copper scrap by the four nain
intermedi ate consunmers in the year 1969

There are two kinds of secondary plants. Ingot fabricators nerely
remelt alloy scrap and sonetines blend it with primary metal to obtain
a specified ingot. Secondary snelters and refiners can renove the
impurities from|ow grade scrap to produce unalloyed refined copper.
Secondary snelters use |ower grades of nmetal input than do brass mlls
and foundries. The output of secondary snelters and ingot fabricators
substitutes in sone uses for virgin based outputs of the other inter-
medi ate consumners.
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The brass industry, including mlls that produce copper wre, accounts
for about 85 percent of total U S. copper consunption. The netal, in
turn, constitutes approximtely 90 percent of the raw material inputs
to the industry. Slightly less than half of the input of copper to

the industry is in the formof high-grade scrap. Nearly all of the
scrap consuned by these plants is segregated prompt scrap recycled di-
rectly back to the mlls as a by-product of netal fabrication. Because
the use of obsolete scrap by the brass industry is limted by techno-

| ogical constraints, the opportunities for increasing the flow of scrap
to this industry in response to changes in virgin copper prices appear
to lie mainly with high-grade pronpt scrap. Inasmuch as al nost 100
percent of this is already recycled, the brass industry does not offer
significant opportunities for greater recycling. O late, the brass

i ndustry has been beset by hard times and many nills owned and operated

by primary copper producers have been closed.5

Foundries consume alloy ingot produced by secondary snelters. In ad-
dition, foundries purchase significant quantities of primary netal and
high quality scrap. Castings, which are the principal foundry output,
are used in a variety of applications ranging fromrailroad journa
bearings to plunbing valves. The foundry industry has been declining
for some time due to substitution by materials such as stainless steel
alumnum zinc alloys and plastics, and presently accounts for about
si x percent of copper scrap consunption

Prinmary snelters use |ow grade scrap and residues, including significant
quantities of obsolete scrap. Scrap which is high in iron is necessary
in mtte, an internediate product in the operations of the prinmary
snelting plant. As refiners, primary producers aimto recover the
copper content of scrap, preferring high quality No. 1 and No. 2 copper
scrap which are the |east expensive to refine

There appear to be few if any constraints on the anount or quality of
copper scrap that can be snelted by primary producers. Wth proper
sorting and processing al nost any piece of copper scrap can be used
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to produce a copper netal that is physically equivalent to the correspond-
ing product made fromvirgin copper concentrates. Only cost considera-
tions constrain the anobunt of scrap used by the primary producers, and

for that reason we would expect the demand fromthis source to be quite

responsive to market prices.

[11. PRI MARY COPPER PRCDUCTI ON

Prinmary copper is obtained fromopen pit mnes, deep mines, and through

the leaching of |ow grade waste naterials. Copper ores are pulverized

and then concentrated through differential flotation. Concentrates

are snelted to renove sulfur and volatile inpurities such as antinony,
arsenic, and bismuth. Al though copper concentrates are the principa

input to the smelters of the primary producers, large quantities of

scrap copper are also used as a feed stock. Blister copper produced

by these snelters is then refined by fire or electrolysis and cast into
refinery shapes and shipped to brass nills, wire mlls and other fabricators.

Virgin and scrap copper substitute in several places. The first is
where | ow grade scrap is used along with copper concentrates as an input
to primary snelters. Higher grade scrap is processed by secondary
snelters to produce an output which subtitutes for blister copper as

a refinery input. H gh grade scrap, much of it obtained as an industria
by- product of manufacturing operations, is nelted and fabricated into
ingots which can substitute for refined primary copper. Finally, the

hi ghest quality pronpt scrap substitutes for primary ingots as an input
to the brass industry. Mich of this latter scrap is captive in that

the fabricating operations where it is generated are owned or controlled
by the primary producers which also happen to own brass nills. This
scrap is automatically recycled regardl ess of narket prices.

V.  MODEL SPECI FI CATI ON

Qur narrative description of the copper industry suggests that the
industry is conveniently disaggregated into a prinmary sector, a second-
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ary sector supplying new (pronpt) scrap, and a secondary sector sup-
plying old (obsolete) scrap. An annual nodel of the domestic copper
industry, fornulated along these lines has been estimated by Fisher

et. aI.6 I ndependent of this work we used nonthly data to nodel a nunber
of the processes where primary and secondary copper substitute for one
another. W found it inpossible, in general, to specify an identified
demand curve, and therefore, were restricted to the estimation of supply
equations alone. The estimated supply elasticities using nonthly data
were somewhat higher than the long-run supply elasticities estinated

by Fisher. The probable cause of this disparity is that deviations

in prices fromtheir expected value induce fairly large short-run increases
in quantity supplied as speculative inventories adjust. In the long

run the responses may be nore nuted. A depletion of the accunul ated
reservoir of available scrap due to high prices in the present period

of would lead, other things equal, to |ower collections of scrap in

the future. Thus the long run response to a permanent upward shift

in price may be considerably less than the short run inpact.

Fi sher's econonetric nodel of the donmestic copper market is especially
valuable to us in that it provides estimtes of supply and demand el asticities
for primary copper, as well as the supply elasticity for secondary copper

all three elasticities being necessary for the evaluation of tax induced
shifts in supply curves on nmarket price. Additionally, the Fisher approach
can be viewed as providing long-run parameter estimates, a feature which

is certainly open to doubt in a nonthly nodel

The supply of prinmary copper was nodel ed by Fisher as a distributed

lag over past copper prices. The basic stock adjustnent nodel described
in Chapter 10 was used to nodel the supply of primary copper. U.S.

m ne production in thousands of netric tons, Qt’ was regressed on the
price of copper, Pt, and lagged mine output. Prices were obtained from
the Engineering and M ning Journal (conmputed by the EMJ as .975 tines
the U S. producer price plus .025 times the London Metal Exchange price),
and then divided by the whol esale price index (1967 = 100) and expressed
in dollars per nmetric ton. The primary supply equation was estimated
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by two steps |east squares with an autoregressive correction for seria

correl ation.
Q. = -160.04 + 14.27 P, + 0.726 Q__, (24)
(2.99) (3.55)
p=0.5 Years: 1949-1958, 1962-1966

The years 1959-1961 and those foll owing 1966 were deleted to elimnate
the effects of mmjor copper strikes in 1959 and 1967-1968. Denoting
the current period estinmated response as the short run and the fina
equi libriumresponse as the long-run, short-run supply elasticity is
.45 and in the long-run 1.67.

(bsol ete and pronpt copper scrap are generated by two fundamentally
different processes. Because scrap copper statistics report old and
new scrap separately, it was feasible to estimte separate supply equa-

tions for each sector.

For obsolete scrap the supply equation should reflect the inpacts of
both availability and price on quantities supplied. Availability equals
cunul ative production plus net inports, less renovals for recycling

and natural decay of the material over time. Fisher estimated a cumulative
availability series, which he terned K?, by assuming an initial stock

of material available for recycling in 1948 and adjusting this stock
each year to reflect production, net imports and renovals for recycling
Several different values of the 1948 stock were used, but the choice

of this variable had alnost no inpact on the estimated coefficients

in the supply equation. The price for scrap copper was taken to be

the London Metal Exchange price. There is a separate donestic scrap
copper price; it is highly correlated with the LME price and yiel ded
substantially the same results as those reported bel ow. Denoting the
quantity of old scrap recycled in year t in thousands of nmetric tons

by OSt, and the price deflated by the whol esal e price index by P, t he
estimated obsolete supply was:
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OSt OSt 1
H
= -9 - . Y Y SR 1122 P
10g—————-——60’000 " Kt! 9.878 3731 1o 60,000 Kti LL?? lOg t

(2.96) (3.99)

P=10.9 Years: 1950-1968

The inplied short-run elasticity of old scrap supply with respect to
the LME price is about .43. The long-run elasticity of .32 is |ower
because high collections in one period reduce the quantities available
for recycling in subsequent periods.

The nodel for new scrap production was estimated as a |inear function

of total copper consunption. Denoting new scrap collections in thousands
of metric tons by NS, and total consunption, also in thousands of netric
tons, by C,> the estimated supply of new scrap was:

NS, = -275.2 + 0.39%61C, (26)
(7.56)

P = 0.2 Years: 1947-1968

There was no evidence of a significant price effect on new scrap supplies.

The demand for copper was specified as a distributed |ag over the EM

price of copper, P, the lagged price of the substitute al um num ALPt_1

the 'Federal Reserve Index of industrial production, | ﬂ. and the

change in inventories of consumer durables, 1D, . The estimated equation

1

Was:

c, = -14.75 - 12.37 P_ + 8.29 AIP __

v 1 + 5.08 IPt + 60.49 IDt

(7.06) (1.79) (5.56) (9.43)

~44.40 ID__. + 0.79 C__

(6.25) (7.02)

1

p=-0.8 Years: 1950-1958, 1962-1966

At the neans the short-run elasticity of copper consunption with respect
to the price of copper is -. 173 and the long-run elasticity if -.867.
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The final equation which is necessary to close the nodel is the relationship
describing net exports of copper fromthe rest of the world into the

United States. Let Xt denote exports in thousands of netric tons, LMEPt
the London Metal Exchange price, PP, the domestic producer price of

copper, Ct the domestic consunption of copper, Qt m ne production, and

D,_ a dummy for the presence or absence of export controls. The estinated

t
net export equation was

X = -=795.5 + 1.397(PP_ - LMEP,) + 0.934(C, - Q) + 145.8 D 28
t (2.21) ° £ (2200t £ (26 £ O
p = -0.1 Years: 1952-1968

An increase in the U S. producer price of one cent per pound with the
LME price constant increases net exports by about 31 thousand netric
tons. No elasticity was reported by Fisher

V. EVALUATION OF TAX | MPACTS

In this section we use the econonetric nmodel to estinmate the inpact

of virgin material tax preferences on incentives to recycle scrap copper
products. The estimates assume the virgin copper supply curve is shifted
by the full anpunt of the tax, that is that all taxes and subsidies

are passed forward into product prices.

A five percent increase in the supply price for domestic nmine production,
whi ch is about the maxi mum one could expect if all tax subsidies to
primary producers were elinminated (see this report, p. 104), would induce
increased inports into the US., increase old scrap collections, and
reduce both the quantity of copper consumed and donestic mine production

W will conpute each of these in turn,

The long-run response of mine production to a one cent per pound increase
in the price of copper is about 280 thousand netric tons, whereas net
inports would increase by some 31 thousand netric tons. Although inports
do respond to price differentials between the London price and the donestic
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producer's price, the inpact is snmall relative to the inpact on mne

output. Furthernore, the fact that Fisher did not present the elasticity
for net inports conplicates the calculation of the final equilibrium

We will ignore inports in the conputation below, but it should be noted

that if inports were included the estimated price inpact would be dininished
and the quantities of old scrap recycled would be I ess than those estinated

inthis section

The long-run price elasticity of domestic supplies (the weighted average
of elasticities of mine production, 1.67, and obsolete scrap collections,
0.32 with eights of 0.45 and 0.185 respectively--new scrap and inports
accounting for remaining fraction) is about 0.81. The supply curve

for final copper outputs is shifted upward by 5 percent tinmes the share
of primary copper in total industry supply (0.45), or about 2.25 percent.
The equilibrium price of copper rises by a percentage equal to the amount
of the supply shift nultiplied by the ratio of industry supply elasticity
to the sum of supply and demand el asticities, or AP/P = 2.25 percent

X 0.81/(0.876 + 0.81) = 1.08 percent. The consunption of obsolete scrap
copper would rise by the product of this price change and the scrap supply

elasticity, or 0.32 X 1.08 = 0.35 percent.
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CHAPTER 12
ALUM NUM

Al um num ranks second by weight to steel in donmestic netal output.

The supply of alum num for donestic consunption is derived from donestic
bauxite production, inported bauxite ores, inports of alumina and al um num
and recycling of scrap aluminum In 1968 these supplies in thousands

of short tons were: donestic production 418, inports of bauxite 2,748,
inports of alumina 696, inports of netal 785, and secondary netal 8171.

Exports ambunted to sone 808 thousand short tons of netal

Two features distinguish alumnumfromthe other netals in this report.
The first is the relatively small inmpact of percent depletion and other
subsidies on the market price. As discussed in Chapter 6, percent of
depletion is available on the value of bauxite produced, but bauxite
costs are a snall portion of the total cost of producing al um num

The second feature distinguishing alumnumfromthe other metals in

this study is the | ow percentage of obsolete alumnumthat is presently
recover ed. In contrast to | ead where obsol ete scrap accounts for over
four-fifths of total scrap supplied, and copper where obsolete scrap

is nmore than one-third of total scrap supply, obsolete alum num accounts
for only about one-fifth of the alum num scrap supply. In part this

is areflection of the relatively young age of the al um numindustry

and the consequent small stock of netal available for recycling, but

it also reflects a basic technological constraint that prevents recycled
alumnumfromattaining as high a purity as prinary metal made from bauxite

ores.

This chapter is divided into five conponents.
1) Inputs to the secondary alumnum industry

2) CQutputs of the secondary alum num industry
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3) Qutputs of the primary alum num industry
4) Discussion of nodel specification and estimation
5) Evaluation of tax inpacts

. | NPUTS TO THE SECONDARY ALUM NUM | NDUSTRY
A, bsol ete Scrap

The transportation industry (principally airframe and autonobile recycling)
account for well over half of all obsolete aluminumthat is recycled.

(Battelle)2 O her inportant sources include buil ding and construction,
consuner durables, electrical and, machinery and equiprment. The relative

i mportance of the various sources of alum num scrap and the percentages

of scrap generated by each source ultimately recycled are shown in Table 12-1

O the various sources of old scrap the autonobile should contribute

most to future growth in scrap availability. At present the autonobile
accounts for about 40 percent of the scrap originating in the transportation
sector or about 25 percent of all obsolete scrap which is recycl ed.

In the 1950's and early 1960's the typical autonpbile contained sone

30 to 40 pounds of aluminum but recently the use of alum numin autonobiles
has increased to a range of 70 to 90 pounds. In the future as these

cars are scrapped the supply of old alumnum avail able for recycling

will be augnmented substantially.

B. Pronpt (New) Scrap
The al uminum industry itself and other industries that fabricate al um num
products are the principal sources of new scrap. Fabricating activities

whi ch generate the largest quantities of pronpt scrap include the production
of airframes, aircraft engines, autonobiles, netal stanpings, doors,
wi ndows, trim and refrigeration nachinery.

[I.  OUTPUTS OF THE SECONDARY ALUM NUM | NDUSTRY

Secondary aluminum snelters are the largest internediate consunmers of

al um num scrap, purchasing approxi mately 70 percent of the total annua
suppl y. (Gordon)3 Their major product is secondary alum num alloy ingots,
made alnost entirely from scrap. Mst of these alloys are sold to the

casting industry.
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Table 12-1. OLD ALUM NUM SCRAP RECYCLI NG 1969

Esti mat ed
al um num Esti mat ed Esti mat ed Esti mat ed
beconi ng ol d al um num per cent al um num not
Scrap source obsol ete, tons recycled, tons recycl ed recycled, tons
Bui l di ng and 71, 000 9, 000 13.0 62, 000
construction
Transportation 329, 000 100, 000 30.0 229, 000
Consuner durabl es 197, 000 25, 000 13.0 172, 000
El ectri cal 7,000 6, 500 93.0 500
Machi nery and
equi prent 61,000 15,000 25.0 46,000
Cont ai ners and 486, 000 2,000 0.4 484, 000
packagi ng
O her 183, 000 17, 500 9.2 165, 500
Total s 1, 334, 000 175, 000* 13.1 1, 159, 000

* Inports are ignored because it is believed that the old scrap conponent of inports is not
significant.

Source: U.S. Bureau of Mnes, Mnerals Yearbook, 1969, Preprint for A umnum and Appendix B,
Table B-1.




The casting process uses nmolten alumnumand is nmore tolerant of foreign
metal contamination than either the mlling or extrusion processes.

Because of this, secondary snelters purchase all grades of scrap, including
nost of the supply of obsolete scrap. About 85 percent of the obsolete
scrap that is recovered each year is consuned by secondary snelters,

this source of supply accounting for about 15 percent of their inputs.

Noni ntegrated fabricators can act as internmediate consuners or fina

consumers. As internediate consuners they purchase about 18 percent

of the total scrap supply. Nonintegrated fabricators are alum num fabricators
that do not have primary al um numreduction capabilities. Because they

nmust obtain all of their alum numrequirenments from outside sources,

the availability of scrap is inportant to them  Secondary al um num

use is possible for nonintegrated fabricators because many of them specialize
in extrusion processes which are internediate between casting and mlling
processes in tolerance for secondary alloying netals. Still this scrap

must be of the highest quality, and as a result, virtually all of the

secondary al um num purchased by this sector is pronpt industrial scrap

Primary producers consume the renmining 12 percent of the scrap supply,
a small percentage of which is obsolete scrap.

Utinate consumers of secondary alumnuminclude rolling mlls, nonintegrated
fabricators specializing in extrusion processes, foundries, and plants

whi ch manuf acture al um num products for deoxidizing steel and other

chem cal processes.

Rolling mills are dependent on prinmary alum numingot as an input.

The rolling m Il process requires that cold alum num be squeezed by
rollers producing itens such as sheet, plate, and pipe. To provide
suitabl e-feedstock for rolling mlls the cold alum numingot must be
high in purity and contain very | ow percentages of alloying agents.
Because it is difficult and economcally infeasible to remve netallic
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contam nants and alloy constituents from al um num scrap by the usua
melting and refining processes, only small quantities of the nost pure

secondary aluminumgo to rolling mlls

For the nost part, extrusions require the use of the nore pure prinary
ingots. This market can tolerate the use of some secondary alloy ingots,
but they nust be nade from the nbst select, clean scrap. The use of

obsol ete scrap by this sector is alnost nil

Foundri es produce casting alloys which are used in die, permanent nold,
and sand casting. The specifications for many of the casting alloys
permt nore than trace amounts of iron, zinc, and manganese. This

then, is the major market for secondary alloy ingot produced by secondary
snelters. Many of the castings are prepared from obsol ete and pronpt

scrap that has not been highly segregated.

Al though two ingot alloys prepared to specification for consunption

by the foundries by either a primary producer or a secondary snelter

are conpletely substitutable, alloy ingots produced by secondary snelters
usual Iy are purchased because they are | ess expensive. Prinmary producers
have been conpeting in the castings alloy nmarket since 1950 by selling
nolten alum numto major custoners such as autonobile manufacturers

at special prices under long term contracts. The autonobile manufac-
turers cast the molten alumnuminto the necessary parts at their own
plants. The discount offered by the prinmary producers for this form

of delivery ranged up to 15 percent of the list price of 99.37 percent
pure alumnum In an industry where there is typically about a three
cent difference in price between primary and scrap alum num this dis-
counting garnered a substantial share of the castings market for prinary
producers. Apparently, despite hearings in the late 1950's by the House
of Representatives' Small Business Conmittee, there has been no action

to prohibit these contracts. Recently, large secondary snelters have

entered the nolten alum num market, further intensifying conpetition
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between primary and secondary metal, but also returning secondary al um num

to the position of dominance it once held.

The inportance of the castings industry to the producers of secondary

al um num suggests that, the future of aluminum recycling may be closely

tied to the future performance of the castings industry. O 1969 castings
shi pments, die castings accounted for 60.5 percent, permanent nold castings
represented 25.6 percent, and sand castings made up 13.0 percent. The
mej or die castings market is the autonobile industry. The correlation

bet ween swings in autonobile production and the production of secondary

al um num derived from obsol ete scrap appears to be high, judging by

casual inspection of the two series. The anount of obsolete scrap that
will be recycled may be constrained by the performance of the castings

industry, particularly the market for autonotive castings.

Pl ants whi ch manufacture deoxidi zi ng chenical s consume about 50, 000

tons of alumnum annually. Low purity alum num can be used for the
production of these chemcals. Secondary snelters presently have ap-
proxi mately 60 percent of this market. Although this is an area of

open conpetition between primary and secondary al umi num the market

is too small to contribute significantly to the demand for obsol ete
scrap. The sane is true of the demand for other products using alum num

such as al umi num chl ori de, pyrotechnics, explosives, and exotherm cs.

I11. MODEL SPECI FI CATI ON AND ESTI MATI ON

This section reviews the system of |inkages between shifts in virgin
material supply curves and the use of scrap naterials. The key relation-
ships are then estimated through the statistical analysis of tine series

dat a.
A change in the tax status of inputs to the primary alum numindustry

first induces a shift in the industry supply curve. The shift in supply

translates into a change in the equilibriumprice of primry alum num
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at all stages in its manufacture. Certain of the intermediate and fina
products of the primary alum numindustry conpete with the corresponding
products of the secondary al umi numindustry as inputs to other production
processes and as items of final consunption. These points of substitution
nmust be identified and the inpact of changes in the price of prinmary-

based products on the use of secondary al umi num out puts nust be estinated.

The rel ative abundance of high-grade bauxite deposits in the earth's crust sug-
gests that the long-run supply curve of primary alumnumis probably highly
elastic. In fact when Charles River Associateéqmodeled primary al um num
supply they explained price in ternms of production costs, implicitly
assuming the own price elasticity of supply was infinite. Under this
assunption the demand elasticity for all alumnumoutputs is irrelevant

for purposes of conmputing price effects of tax subsidies. An increase

in the cost of producing primary alumnum attributable to the elimnation
of subsidies such as percent depletion, would increase the |ong-run

primary aluminum price per pound by approximtely the amount of the

subsidy per pound produced. The approxinmation that market prices increase
by the anmount of the shift in supply overstates the change in market

price to the extent supply is less than infinitely elastic. The anpunt

of the overstatement could be quite large in view of the elastic nature

of primary al um num demand (estinated at -3.35 by Charles River Associates,
p. 6-66). If the supply elasticity was +3.35 rather than infinite

the inpact on price of a unit shift in supply woul d be hal ved.

I ndustries which use both secondary and prinmary al umi num as inputs may

be viewed as facing a kinked supply curve for inputs. Below the narket
price of primary alumnumthey face the supply curve of secondary al um num
The input supply curve beconmes elastic at the market price of primary
alum num  This suggests that the input demand curve intersects the

supply curve to the right of the kink at Po. (See Figure 12-1)

Shoul d the market price of primary aluminumrise the new input supply
curve would follow the supply of secondary alum num up to the new equilibrium
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FIGURE 12 - 1
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price of primary alunminumand become elastic at that point. The quantity
of secondary al um num consuned would rise fromQ@ to @' subject to

the constraint that @' not exceed demand at P'. W will not attenpt

to estimate the demand curve for inputs to the castings, extrusion

and chemnical industries which process alumnuminto final products,

but rather assunme that this constraint is not binding given that the
change from Qs to @' represents a snmall (less than 10 percent) increase
in secondary use relative to the quantity of primary alum num used in
each of these industries. The constraint would be binding only if the

demand curve was highly elastic.

The elasticity of the supply curve for secondary aluminumis the one
remai ni ng unknown required to estimate the inpact of tax subsidies to
primary producers on the quantity of scrap recycled in the nodel we
have just outlined. W will assune that as the production of castings
and the like varies over time the demand for primary and secondary

al um numinputs fluctuates about a relatively fixed supply curve. The
poi nts of equilibrium between demand and supply will trace out the
supply curve. Again referring to Figure 12-1, equilibrium pairs such

as PO & will be points on the supply curve for secondary al um num

W attenpted to estimate this supply curve fromnonthly tinme series
data. Theoretically it should make no difference whether prices for
primary or secondary alumnum ingot are used. In equilibriumthese

two prices should converge. In fact, however published prices are not
the same for primary and secondary alunminum  The usual explanation

for this is that the quoted price for primary alum num does not represent
the price at which prinmary ingot is actually traded. Rather the pub-
l'ished price serves as a benchmark from which primary producers offer

di scounts. Conveniently for our purposes the discounted or real trans-
actions price for primary ingot is thought to be accurately represented
by the price of secondary aluminum (CRA) The price used in the supply

equation was the price of #12 Secondary Al oy Ingot.
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For quantity we used net metallic recovery from al um num scrap and sweated
pig consumed at secondary snelters. This quantity includes 100 percent

of alum num recovered fromold scrap plus a snmall percentage of recovery
from new scrap. Mst new scrap is consuned in the primary sector wth

only small ampunts consunmed at secondary snelters.

The supply equation was estimated by two stage | east squares using as
instrunents |agged price, lagged quantity, and the Federal Reserve |ndex
of autonobile production. Secondary supply was estimted as

Q. = 5.8 + 1.44P
(1.42)

Years: 1962-1972

Al though price has the correct sign in the supply equation, it is marginally
significant as best. Consequently, the estimted short-run price elasticity
of .86 nmust be interpreted with caution. Because the elasticity exceeds

that found for the long-run supply of scrap copper and scrap |ead, we
are inclined to believe the estimate for aluminumerrs on the high side.

In Chapter 6 it was predicted that.elimnation of percent depletion

for alumnumwould elicit at nmost a two percent increase in the price

of primary aluminum According to our estimate of the secondary supply
elasticity such a price change woul d increase the quantity of al um num
recycled by 2% x 0.86 = 1.7%
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CHAPTER 13
SUMVARY

This report consisted of two major sections: the first in Chapters

2 through 6 contained an anal ysis of governmental tax policies and how
they affect the supply of virgin raw naterials; the second in Chapters
7 though 12 analyzed the inpact of tax policies on the recycling of
various materials. W net with varying levels of success in conpleting
the two segnments of the project.

Estimates of the inpacts of tax subsidies on naterial supply can be

based on a rigorous theoretical foundation. For the depletion all owance,

whi ch nay be viewed as a negative excise tax on output, supply is shifted
by the anount of the subsidy. Preferential taxation of capital gains
probably should be viewed as a subsidy to capital as a factor of production
To estimate the shift in supply resulting fromthe preferential taxation

of a single factor would require knowl edge of the elasticity of substitution
in production and the supply elasticities for inputs. These paraneters

are not well known for the tinber industry. In this situation we used

the conbination of assunptions which would yield the maxi mum i npact on
supply.  Consequently, the figures for the tinber industry may overestinate
the long-run inpact of capital gains taxation on tinber supply. Tabul ated
bel ow are the upper linits effects of tax subsidies on the supply curve

for five virgin materials.

Simlar estimates were nade in a 1974 study conducted by Booz, Allen

and Hanmilton. 1 In that study the inpacts on virgin material supply curves
were interpreted as price inpacts. This interpretation would be valid
only in the case where virgin material supply curves are infinitely
elastic. The available evidence on this subject (see the sections on |ead
and copper for exanples) does not support this assunption; supply curves
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appear to have an elasticity between one and two. This indicates that
the price inmpacts computed in the Booz, Allen and Hamilton report are
overstated by a factor of about two.

Table 13-1. | MPACTS OF TAX SUBSIDIES ON VIRG N
MATERI AL SUPPLY CURVES

Maxi mum possi bl e i npact Li kel y inpact
St eel 3. 0% 2. 0%
Paper 4. 2% 1. 0%
Lead 3. 0%
Copper 6. 0% 5. 0%
Al um num 2. 2%

Both the Booz, Allen and Hamilton report and the present study tried

to assess the inmpacts of virgin material tax subsidies on the flow of
recycled materials. As noted in the introduction, the Booz, Allen and

Ham [ton report relied on interviews with industry executives to assess

the inpacts of tax subsidies on the flow of recycled materials. This
approach met with little success and pointed out the need for the devel oprment
of econonetric nodels of prinmary and secondary materials flows.

The present study based the econonetric approach on the analysis of

primary and secondary material flows. Five pathways were identified

where significant substitution of the two materials occurs. An econonetric
model of supply and demand was specified and estimated for the pathway

of nobst extensive substitution in each industry. The follow ng paragraphs
devel op a general nodel of scrap markets with special reference to the

wast epaper and scrap steel industries.

For both wastepaper and scrap steel the nost significant substitution of
secondary for primary materials occurs in the primary processing sectors.
This suggests that inmportant deterninants of demand include (1) A the
level of activity in the manufacturing industries which consume scrap
inputs, (2) P, the price of secondary naterials, (3) V, the price of
conpeting virgin-based inputs, and (4) T, the technology of materia
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processing. Representing the quantity demanded in period t by Qt, we

have:

Q = a+ bAt + CPt + th + th + e

t t (1)

where e is a random variable with nean zero

Reported quantity data include two conmponents of supply: pronpy scrap

and post-consumer scrap. The supply of pronpt scrap is easily represented

as a function of current or recent levels of activity in primary manufacturing
operation, but the supply of post-consumer scrap is far more difficult

to nodel adequately. W assumed that Xt, the supply of obsolete scrap

in period t, is a function of the price of scrap, P, and the availability

of scrap material, Kt, and the technol ogy of scrap recovery Rt. That

is:

X, = g+ P+ K + kR +v (2)

t t

The linear additive formfor this relationship was based on the assunption
that within the range covered by the data, the effect of price on quantity
is approxi mately independent of the availability of scrap or the technol ogy
of scrap recovery. W did not expect this assunption to hold precisely,

but it facilitates estimation of a supply equation from existing data.

By availability is nmeant the relative ease with which additional units

of scrap can be recovered fromthe environment. This depends upon the
absol ute size of the reservoir of post-consumer scrap as well as the

extent to which the readily recoverable scrap has been retrieved in

recent periods. Mre fornmally, availability may be approxinmted as

Ry = mPy_s¥, (3)
where Y is the stock of consumer and capital goods containing the nateria
of interst, and lagged price, Pt—j’ reflects the extent of previous
scavanging efforts. The higher was price j periods ago, the lower is

availability today.
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Changes in the stock of material from which obsolete scrap is derived
in turn depend upon the output of final consunption goods made of the
material, the renoval of obsolete scrap fromthis reservoir, and the
physi cal decay of the stock (e.g., rusting). Therefore:

Yo o= AL - X - Y, g (4)

where all variables are as defined previously and Ais the rate of physica

decay.

The final supply equation is obtained by combining (2) and (3) and adding

a pronpt supply conponent, A__..

Q. = g+hP +rP .Y + KR +nA__. +V (5)

t-3 t

Data on Y., are not reported. In principle, such a series could be
generated fromexisting series and the posited relationship in (4).

In practice, we were unable to obtain satisfactory neasures of the rate
of decay and resorted to the assunption that the stock was constant

over the period covered by the data (approximately 12 years for both
paper and steel). The final specification of demand is (1) and of supply

is (5 withthe nmultiplicative termY, dr opped.

At | east two considerations remained before we were able to proceed
with statistical estinmation of demand and supply. One consideration
was the frequency of observation, in particular whether to use nonthly
or annual data. The second consideration concerned data reliability

and this was discussed at length in the report.

Revi ewi ng demand (1) and supply (5) one notes that |agged val ues of many

or the determ nants of demand are also determinants of supply (e.g. price
and primary processing activity). Discussions with industry representatives
and a brief review of the trade literature suggested that the lag in

both cases is fairly short - on the order of a few nonths at nost.

If the equations are estinated with annual data one nust choose sone

l'i near conbination of current and one-year-|agged val ues of price and
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industrial activity for the supply equation. Because current price

al ready appears in the supply equation, this procedure will certainly
introduce nulticollinearity to supply. Furthernore, the fact that so

many of the sane variabl es appear in both the supply and demand equati ons
introduces the risk that neither equation will be identified - particularly
i f technol ogy cannot be accurately neasured and virgin and input prices

are unreliable as indicators of true input costs. This suggests that
identification of the equations and estimation of separate paraneters

woul d be nore likely to succeed with nmonthly observation intervals.

Also, we might add, nany of the reported quantity series were consistent

for relatively short periods. However difficult this factor makes the
conpilation of reliable monthly time series, it renders nearly inpossible
the construction of consistent annual data series of reasonable |ength

for many variables. Again we conclude that monthly data are nore appropriate

The frequency of the data intervals bears no necessary connection to

the interpretation of parameters in the equations as short-run or |ong-

run. For exanple, cross sectional relationships are frequently interpreted

as long-run, even though all observations occur at one point in tinme.

In conparing monthly with annual nodels the designation short-run would

best be applied to the mbdel which is designed to capture equilibrium
relationships. Typically, long-run nmodels use distributed lags to capture

the ultimate inpacts of changes in the independent variables. The nodels

used in this study were not designed to capture all long-run inpacts

(e.g. investment effects), but do represent our efforts to measure equilibrium

responses as constrained by existing plant and technol ogy.

Accuracy of price data is another problem confronting those who would
devel op econonetric nodels of secondary material markets. Secondary
material prices are assumed to be generated in competitive markets and
to be reported without bias. However, the accuracy of the published

prices of virgin materials which substitute for scrap steel and wastepaper
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was questioned in the separate chapters on each product. These prices

are posted by oligopolistic industries and may not represent actua
transaction prices. Furthernore, because less then 10 percent of the

product is actually sold, the renainder being consunmed internally by
vertically integrated producers, the price may bear little or no relationship
to the costs of production. These neasurenment errors have inportant
inplications for the estimted demand equations because neasurenent

errors in variables will bias regression coefficients toward zero

The fact that the cross elasticity of demand for scrap with respect

to the price of the conpeting virgin based input is biased toward zero

in this specification dictates that we consider alternative demand specifications
that do not have this bias. One such possibility is to assunme that

secondary and primary inputs are perfect substitutes and that the quantity

of secondary material purchased is small enough relative to total demands

that the own price elasticity may be taken as infinite (as in Figure

12-1). A second such alternative is to assunme an infinite cross elasticity

and estinmate the conbined input demand curve (as in Figure 10-1). The

first approach nay be appropriate for alum num and paper, where about

one-fifth of all inputs are derived from secondary materials, but it

clearly would not hold for lead or scrap steel, where half of the netallic

inputs cone from secondary sources. The second alternative appears

especially appropriate for |ead, copper, and to a | esser extent, steel

where outputs of the primary and secondary sectors are virtually indistinguishable
and substitute freely in a wide variety of industrial applications.

Table 13-2 contains a summary of the estimated inpacts of virgin nateria

tax subsidies on the quantity of secondary materials recycled. All

figures are based on maximum price effects from Table 13-1, and are expressed

as a percentage of the quantity of secondary naterials currently recycl ed.
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Table 13-2
RECYCLI NG | MPACTS CF TAX SUBSI DI ES TO VI RG N PRODUCERS
UNDER ALTERNATI VE DEMAND SPECI FI CATI ONS

Denmand dependent Demand el astic Conbi ned i nput

Secondary on virgin and wr.t. all demand curve
nat eri al scrap prices prices esti mat ed
Scrap steel 0.37%
Wast epaper 0. 04% 0.67%

Lead 0.09%
Copper 0.61%
Al umi num 1.7%
* The inpact on obsolete scrap may be twice this large - if pronpt

scrap supply is independent of price

Al though the indicated near-terminpacts of tax subsidies to virgin

material industries are nmodest, these subsidies distort |ong-terminvestnent
decisions toward that sector. As noted in Chapter 6 these investnent

deci sions |ower the total output of goods and services produced in the
econony. The relatively low recycling responses which could be expected

to follow the elimnation of virgin material tax subsidies could be
attributable, in part, to the investment distorting inpacts of the subsidies
(e.g. locating paper plants near pulp wood supplies).

Tax subsidies to virgin material production. are only one aspect of existing
federal policies which adversely affect the flow of recycled materials.

As noted in the introduction, these other policies include freight rate
discrimnation, |abeling requirenents for scrap-based products, nmning

| aws which give away valuable mining rights, a failure to price residentia
solid waste disposal, and in other ways pricing materials at |ess than
their full social cost. Although the inpacts of virgin material tax
subsi di es appear to be nodest (within existing technol ogies and capita
stock), the cunulative long-run inpact of all federal policies which

affect material use may be to reduce significantly the flow of recycled

materi al s.
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The use of these econonetric nmodels of materials flows is not linmited

to the analysis of virgin material tax subsidies. Also within the realm
of analysis are tax subsidies to producers and consunmers of secondary
materials as proposed in HR 148 and H R 9467. The inpacts of other
mar ket paraneters can be assessed to the extent they can be translated
into price changes. For exanple, the inpact of differential freight
rates on recycling is easy to neasure once the differentials have been

esti mat ed

An alternative federal recycling policy which has received increasing
attention in Congress,is the direct subsidization of secondary suppliers
or users. Under S. 148, for exanple, suppliers of scrap iron and stee
woul d be granted a 15 percent depletion deduction and those supplying

wast epaper woul d receive an 18 percent depletion deduction. Assum ng
corporate incone taxation at a 48 percent rate and a profit margin of

at |least the same percentage as the depletion deductions, the price

at which scrap steel could be sold would be |owered by 0.48 x 0.15 = 7.2%
and that for wastepaper by 8.6 percent. Using the demand and supply
elasticities estimated previously, the inpact on the quantity of stee

recycled would be 2.9 percent and for paper 0.69 percent.

The cost to the government in terns of |ost tax revenues should al so

be calculated if one is to evaluate the nmerits of depletion deductions
to scrap processors. The depletion deduction would apply to every unit
of scrap recovered. Its total magnitude may be calculated as: tax rate
times the lesser of profit rates or depletion rates tines price tines

quantity.

The inmpact on quantity is as stated above (reduced by the percentage

by which profit rates fall short of allowed depletion rates). For scrap

iron and steel the cost per increnental unit recovered would be

(7.2)/2.9 = 2.5 times nmarket price, and for wastepaper the cost per additiona
unit recovered would be (8.6)/(0.69) = 12.5 tines current market price.

One coul d question whether the social costs of unrecovered scrap exceed
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the private costs of this scrap by a multiple of several times market
value. |If social costs fail to exceed private costs by this margin
there is no economic justification for this piece of |egislation

Another form of tax subsidies is a direct cash paynent to scrap users.

The $10 per ton credit to users of wastepaper contained in H R 9467

woul d shift demand upward by the anount of the subsidy. Using the paraneters
of the wastepaper nodel estimated in this paper it can be shown that

quantity would increase by 2.4 percent. The cost to the Treasury woul d
anmount to 12.5 times the assumed market price of $30 per ton. Again

one nust assume very l|arge social costs from unrecovered wastepaper

to justify such a subsidy.

Several inprovements in and extensions to this work can be suggested.
First,nore effort could be devoted to the analysis of the elasticities
of substitution and input supply for virgin material production so that
the exact inpact of tax subsidies could be derived. A second area of
further inquiry would be the conpletion of some of the econometric nodels,
particularly that of wastepaper, steel, and aum num For wastepaper,

an equation explaining the inventory behavior of scrap dealers would

be useful in understanding supply response and market fluctuations.

For scrap steel, both an inventory equation and an export equation would
be desirable additions to the nmodel. In the case of alum num a demand
equation for secondary metal would be desirable. For steel, wastepaper,
and alumnumit would also be useful to attenpt to estimte a conbined

i nput demand curve, under the assunption that primary and secondary
inputs are perfect substitutes in the long-run. A final suggestion

for further research concerns the inpact of tax subsidies on investnent
decisions. dearly, this is an inportant question. It is our feeling,
however, that both the state of the econonmic theory of investnent and
the data which are avail able may be inadequate foundations for such

a study at this tine.
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APPENDI X
M NERAL DEPLETI ON ALLOWANCES

Section 613 of the Internal Revenue Code specifies percentages of "gross
incone" allowable as a deduction to a maxi mum of 50% of a taxpayer's
"taxabl e inconme from mneral producing property". Percentages ranging from
5%to 22%are |listed for every mneral but "soil, sod, dirt, turf, water
nosses, or mnerals from sea water, the air, or simlar inexhaustible
sources." Each of the quoted phrases has a significant |egal history

and will be discussed below. However, the basic concept behind the

depl etion deduction is rather sinple:

"The statutory concept of taxable income, developed since
the adoption of the Sixteenth Amendment, involves the

al | onance of sonme deduction based on the theory that pro-
duction of incone may necessitate exhaustion of capita
assets enployed in that production...The purpose of the
depl etion deduction is to pernmt the owner of a capita
interest in mneral in place to nake a tax-free recovery
of that depleting capital asset."l

LEG SLATI VE H STORY

Wiile the theory behind depletion is sinple, its actual devel opnent has

been conplex. Despite repeated attacks, depletion provisions were routinely
broadened in scope until 1969. The Treasury Departnent cal culated that the
excess of percentage over cost depletion* provided a net benefit to mnera
industries of almost a billion dollars in 1971.2 \Wen first enacted in 1926
per cent age depletion was nuch less significant; the mneral industry was

much snall er and corporate taxes took 13.75 cents per dollar of corporate

*"Cost depletion" is based upon the actual cost of a deposit to the taxpayer
and is simlar to the depreciation allowed other industries. Under this

met hod, the taxpayer can usually not deduct nore than the actual amunt spent
on a capital investnent, whereas percentage depletion is based on a percentage
of gross incone and often greatly exceeds actual expenditures. This excess of
deductions over expenditures is often the focus of criticismby opponents of

depl et i onallowances.3
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profits instead of 48 cents. But while our econony has changed, the justi-
fication for allowing specific rates of percentage depletion has never been
subj ected to thorough Congressional analysis.

The first corporate tax, passed in 1909, made no provision for depletion.
The Treasury Departnent devel oped regulations for it but never put theminto
effect. The 1913 Act, passed after the 16th Amendnment elininated constitu-
tional barriers to incone taxes, included sone recognition of the wasting

nature of mneral reserves. Taxpayers were allowed to deduct:
"...a reasonabl e allowance for the exhaustion, wear

and tear of property arising out of its use or enploy-

ment in the business, not to exceed, in the case of

mnes, 5 per centum of the gross value at the nine of

the output for the year for which the conputation is nade."

This all owance has been described as "essentially a cost depletion type of
calcul ation,"” 4 but more than sinpl e cost depreciation was possible since
"gross value at the mine" was interpreted to nmean market value as reflected
by actual sales. (MﬂteWs,l-pp. 13-14) In practice, deductions nmay have
been |imted to actual capital investment. (The author was unable to discover
whet her or not the deduction was in fact limted as described. However,

given a provision to that effect in the 1916 Act, it seens likely that the
1913 | aw was equally restrictive. This is Lerner's interpretation - p. 77.
See al so pp. 24—25.4)

The 1916 Act introduced use of the term "depletion" and explicitly limted
the total allowance to the amount of the capital investment of 1913 value in
the case of investnents prior to that date. The law specified that the

depl eti on deduction was "not to exceed the market value in the mine of the
product thereof, which has been mned and sold during the year for which
the return and conputation are made...." This provision anounted to a

form of accelerated depreciation, since total deductions could be used

up well before the mne had ceased to produce. Although not overly
generous by today's standards, this provision did cone under some attack
One ardent proponent of percentage depletion reportedly called the 1916 | aw
"too generous to be just.” (L.C. Gatton, quoted by Lerner,4 p. 78).
However, total deductions could not have been very large since corporate

income tax rates were only 2%
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The first major innovation in the tax treatment of mnerals came in the
Revenue Act of 1918. A new concept was introduced, "discovery depletion”,
which allowed deductions in excess of actual investment or 1913 val ue:

"... in the case of mnes. ..not acquired as the result

of purchase of a proven tract or |ease, where the fair
mar ket value of the property is materially dispropor-
tionate to the cost, the depletion allowance shall be
based upon the fair market value of the property at the
date of the discovery, or within thirty days thereafter;"

Under this provision, "discovery value" determned the anount of allowable
depl etion deductions. Because this change was such a significant departure
from past practices, the legislative history will be discussed in sone

detail. 4267

The bill that enmerged fromthe House Ways and Means Conmittee woul d not

have made any fundanental changes in the tax treatnent of mnerals. On

the House floor two representatives, Chandler of Cklahoma and Wite of

Ohi o, proposed nore accel erated depletion as a way of encouraging exploration
for nminerals. There was some concern expressed regarding incentives for
prospecting because of higher wartine tax rates (12% on corporations, 6%

to 77% for individuals, and a surtax and excess profits tax were included

in the Revenue Act.)

The concept of discovery depletion was introduced in the Senate Finance
Committee. According to an Interior Department Study, the star w tness
before the Committee was Mark Requa, a petroleum engineer with a background
in devel oping statistical methods for estimating oil reserves. "Having

consi derabl e confidence in the ability of engineers to estimte reserves,

he did not hesitate to assure the Senate Finance Cormittee that the engineer-
ing aspects of evaluating mneral deposits would be a relatively routine
matter." (See Lerner4, page 80.) The Conmittee apparently had even nore

faith in the idea than M. Requa;, he suggested allowing a year for evaluat-
ing discovery value, but the bill required valuation within 30 days.
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The Conmttee Report did not specifically explain the reasons for adopting

the discovery value approach. The "increased depletion allowance", along with

a smaller surtax and excess profits tax on the sale of mnes, was justified

by the need to "stinulate prospecting and exploration" and in recognition of

the "many years and much noney" frequently spent "in fruitless search."6 (page 418)
Senator Penrose gave a nore detailed explanation on the Senate fl oor

"The conmttee gave very careful consideration to the
question of depletion. ..part of what apparently is

income frommnes is in reality a nere return of the
capital of the enterprise. \Wen, for exanple, a ton of
coal is sold the excess of what is received fromthe cost
of mning of that ton of coal is by no neans all inconeg;
part of that excess nust be treated as a repaynent of what
was invested in the mne fromwhich the coal was taken...
In pursuance of a policy permtting the devel opnent of new
resources of this character they also provide for a nore
l'iberal allowance than heretofore permtted in the case of
new y discovered mnes, permtting the deduction to be based
on the fair-market value of property discovered instead of
its cost."

In addition to providing an incentive for exploration, Congress was also
motivated by a desire to accord the same tax benefits to discoveries "aiding
the war effort" that were given to pre-1913 mine openings. The 1916 |aw
included a provision exenpting value accrued before 1913 fromtaxation. This
was felt necessary to elimnate the unfairness of taxing profits earned but
not realized before 1913, when simlarly situated persons who had 'cashed in'
their investnents before 1913 had paid no tax. However, patriotic fervor
coul d not have been a major reason for adopting the discovery nethod because
the war was over and the Arm stice signed before the | aw was passed.

(Lerner viewed this historical devel opnent as cutting both ways, i.e., as

i ndi cating that perhaps the reasons for discovery depletion no |onger
existed when the bill was finally passed -[p. 8.] Agria8 enphasi zes the
"patriotisnt factor as an inportant reason for the bill's passage.)

The change to discovery depletion was not without its critics. Senator
LaFol lette and Congressman Kitchin, the latter Chairman of the Ways and
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Means Committee, both attacked the allowance as unjustified specia

favoritism 7

When discovery depletion was adopted, there was l[ittle concern that deduc-
tions would be used to offset income fromother sources. However, in 1921
the price of mnerals declined and deductions based on earlier, higher values
were excessive. The Treasury Departnent suggested that the deduction be
limted to 50% of the income fromthe property. The Senate Finance Commttee
imposed a limt of 100% instead, with the follow ng explanation:6 (page 418)

"

...in order to nmake certain that the depletion deduction
when based upon discovery value shall not be permtted
to offset or cancel profits derived froma separate and
distinct line of business, it is provided that the deple-
tion allowance based on discovery value shall not exceed
the net incone fromthe property upon which the discovery
Is made..."

Three years later the Treasury Departnent's suggestion was accepted and the
limt was reduced to 50% a provision that was continued under percentage
depletion and still exists.

"Percentage depletion was first adopted in the Internal Revenue Act of 1926,

but only for the oil and gas industry. M. Requa's assurances notwi thstanding
by the early 1920's there was grow ng dissatisfaction with the operation of

di scovery depletion. A Senate Select Conmttee on the Investigation of the
Bureau of Internal Revenue, chaired by Senator Couzens, was created in 1924,
The Conmttee concentrated on the admnistration of discovery depletion, a
focus probably due to Senator Couzens' suspicion of Secretary of the Treasury
Mel 1 on, who had major interests in petroleum and sul fur.

The Conmittee readily found that the adm nistration of discovery depletion
was a disaster. Accordingto Lerneré, (pp. 83-84)

"The investigation clearly established that the valuation
of mneral deposits, the definition of discovery, and al

other facets of discovery depletion were highly arbitrary
and extrenmely difficult to admnister. It was brought out
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in the course of the investigation that in the oil and gas
industry and in the case of sulfur it had becone al nost

i npossible for any oil well not to be deemed a discovery
property... the Conmttee concluded that the Bureau of
Internal Revenue had been overly generous in both the
assessnents of discovery values and in its definition of
"discoveries.""

Because val uation was so difficult, rulings were being done on an ad hoc
basis that favored |arge operators who could afford expensive |egal fees.
The Conmittee even found one case where the same property was eval uated
differently for partners holding the same interests. (Lerner4, p. 33.)

In fairness to the Bureau of Internal Revenue, the adm nistration of

di scovery depletion was probably an inpossible task. Value could not be

easi |y established and provisions for taxpayer appeals sonetimes resulted in
several years delay when the | awmakers had envisioned a sinple 30 day process.
Even when done responsibly, valuation naturally aroused great suspicion when
poor |y understood geol ogi cal methods were applied to neighboring properties and
the outcone was significantly different. Moreover, the methods used depended
heavily on subjective judgments of the eval uating engineer, introducing another
source of inconsistency. (See Agria8, pp. 80-81.)

The Couzens Conmittee, having thoroughly docurmented the abuses of discovery
depletion, urged the adoption of a nore easily admnistered system The
Commi ttee reconmended that actual profits be discounted back to the discovery
date to determ ne annual depletion allowances. 8 Sel ections fromthe

Senate debate (below) indicate Senator Couzens actively opposed any specia
depletion allowance for nminerals. However, the Committee's proposal was not
adopted by either the House or Senate

The House Committee on Ways and Means relied principally on representa-

tives of the Treasury Departnment in their search for ways to inprove the
admnistration of depletion allowances. A W Gegg, Solicitor of Interna
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Revenue, asked that Congress statutorily define the area enconpassed by a
well. 9 This proposal was nodel ed after Treasury Departnent regul ations
which created a rebuttable presunption that the range of an oil well dis-
covery was 160 acres; any one claimng another "discovery" within that

area had to prove he was not tapping the same reserve. The House accepted
this proposal, restricting the availability of depletion as a way of making
it easier to admnister.

Some strong feelings in favor of elimnating depletion allowances were al so
expressed during the Ways and Means Conmittee hearings. Representative
Dought on, the Conmittee Chairman, asked Gegg if the Treasury Departnent
had considered doing away with discovery depletion entirely, indicating his
own support for such a proposal. (p. 163)9

"I'f 1 had ny way | would cut out this discovery depletion

entirely. | consider that it mght have been justified in

time of war, and that the only justification given for it to

begin with - for the purpose of inducing nen to go ahead and

make these discoveries. At the time we put that in, as

recollect it, it was practically admtted that in norma

times they woul d not be entitled to anything of that kind."
Gegg replied that the Departnent had not gone into the question, having
assuned that since Congress had upheld the idea in three acts that the issue
would not arise. The sane question was asked of Thomas Adans, a professor
of political econonmy at Yale but formerly of the Treasury Department.
Adams' response becane a standard criticismof depletion allowances:

"I think a great mstake was made when (di scovery deple-

tion) was authorized. | think it is bad in theory and
bad in practice. But...the industry has become habituated
toit. It is something |ike accustoning a child to some

debilitating or harnful luxury and not being able to

take it away fromhimall at once. You nust l|egislate h@
view of the situation that has been created." (Hearings, <
p. 1006.)

The proposal for percentage depletion came in the Senate Finance Committee.

L.C. Manson, who had been counsel to the Couzens Committee, suggested the
adoption of percentage depletion for oil and gas wells as a way of elim na-
ting admnistrative arbitrariness. Starting fromthe same probl ems
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discussed in the House, he reached a totally different conclusion, Since
everyone was getting discovery depletion anyway, he argued (Lerner found

that "Every oil well, rather than oil wells in new fields, was getting

the special discovery depletion allowance.") { a flat percentage deduction

on all mneral property would be nore equitable and much sinpler to admnister.
The Conmittee agreed and reconmended a percentage depletion allowance of 25%

The source of the 25%figure is unclear. (This conclusion was also

reached by Bl ai se, b p. 421.) However, the nost likely reason was an intent

to duplicate the average allowance taken under the existing discovery provision.
This is inplied by the absence of any argunents centering on the revenue
effects of switching to percentage depletion. Proponents of the change spoke
only of its workability. For exanple, the Senate Committee Report stated

"In the interest of sinplicity and certainty in admnistraton, your commttee
recommends,” a 25% depl etion allowance. Senator Reed nade a sinmilar statement
during the floor debate: "W are trying to get away fromthose uncertainties
and to adopt a rule of thunb which will do approximte justice to both the
governnent and the taxpayers." Several anmendnents were offered seeking to raise
the percentage to as high as 40% but the Senate finally settled on a 30%rate.
The figure was reduced to 27%7% in conference, an anount that renained in

effect until 1969.

10

Percent age depletion was attacked in the Senate as well as in the House,
particularly by Senator Couzens, whose investigation had provoked the
change from discovery nethods. The nature of the debates indicates that
the issues were simlar to those made up to the present. In response to
a comment by Senator Couzens that cost depletion would be the nost easily
adm ni stered system Senator Reed replied,

"It is perfectly obvious that if I buy an acre of |and
in the Rocky Muntains and pay $10 an acre for it, and
then, by hard work, discover a rich deposit of gold on
it, the calculation of ny depletion on the original $10
basis woul d not allow ne any adequate return for ny rea
capital ... To calculate the depletion on the original cost
is not fair either, because in these uncertain industries
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there is much property which is bound to be worthless, on
which the taxpayer really nakes a dead |oss; but there is
no production and consequently no depletion from that

property."
The sane two senators tangled over the issue of the significance of risks
in the mneral industries. Senator Couzens argued that "anyone who under-
takes an industry, whether it be a manufacturing industry, a bank, or
sonething el se, has an elenent of risk."” Reed replied that in other
industries "his property is generally worth sonething, even if the risks
go against him That is not true of the man who takes a worthless
mneral claim" Couzens respectfully disagreed.

The debate does not, however, appear to have considered a key question:

i f discovery depletion allowances were excessive and arbitrarily determ ned,
what sense did it nmake to set a rate for percentage depletion based on the

al  onances taken under the discovery provisions? As Lerner explains,(p. 35)4

"It is difficult to see that a systemof allowances

based upon averagi ng or aggregation of allowances under
the discovery method could result in a nore appropriate
measure of depletion. The sum of the individual errors
and difficulties would not necessarily be a nore satisfac-
tory measure than the conponents. If anything, the types'
of "errors' made in discovery depletion would nore likely
be cunul ative since one "error' mght to some extent be

a precedent for another." (See also Agria® p. 81.)

One additional result of the Revenue Act of 1926 evol ved through regul ations
issued by the Treasury Department. For purposes of the 50% of net incone
limtation, the regulations defined "net income" so as to take into account
expensed intangible drilling and devel opnent costs. This was not true

under discovery depletion and in certain cases produced a significant

reduction in allowable deductions. (Lerner4, p. 90.)
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EXTENSI ON OF PERCENTAGE DEPLETI ON TO METALS

Assum ng administrative convenience was the prinmary notivation for adopting
percentage depletion, it seems strange that the switch from discovery
methods was at first limted to oil and gas. Two factors may provide at

| east a partial explanation. First, there is some evidence that oil
reserves were particularly difficult to estimate. Senator Reed stated on
the Senate floor:

"W can neasure the thickness of the seam of coal, we

know its area, and we can calculate with considerable
accuracy the tonnage that is in the ground. W do not
discover oil in the sane way that we discover coal. There
Is not the elenent of uncertainty about it [coal]."
(Blaise 6, p. 419.)

Second, discovery depletion does not appear to have been nearly as significant
for mneral industries as it was for oil and gas. Discovery depletion ac-
counted for over 86% of the depletion taken by the petroleumindustry in the
early 1920's, but nost netal mnes were still taking depletion based on

1913 values. Far fewer mnes than oil wells were the subject of applications
for discovery valuation. (See Lerner4, pp. 84-89 and Tables in Appendix C)

However, once percentage depletion becane an available alternative, the
mning industry was quick to see the potential advantages. For the nore
commonly found mnerals, particularly coal, a depletion allowance based on
"di scovery" was of little benefit. The process of discovery valuation was
al so a major expense for small operators and created some uncertainty about
expected profits. Mners, too, may have foreseen the potential for depleting
expenses other than the value of the mneral at the mne wthin the phrase
"incone fromthe property.”

The National Coal Association was one of the first groups to request per-
centage depletion, asking for a 6% allowance in 1927. The Anerican M ning
Congress followed with a request for a 15% al |l onance for the mning industry.
Their representative testified that discovery depletion discrimnated agai nst
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smal | operators and that percentage depletion of 15% woul d approxi mate al -

| ownances taken in the past. However, the Mning Congress proposal would have
applied only to "discoveries" after the extension of percentage depletion
exhibiting a strange lack of concern for the small mner who had been de-
prived of depletion allowances in the past.11 The M ning Congress
submtted detailed criticismof the admnistration of discovery depletion
in 1928, raising many of the same arguments nmade earlier by the petrol eum
industry. The mining interests had the support of Representative Arentz,
who introduced an anendnent during committee hearings on the 1928 Revenue
Act that would have granted netal mines a depletion allowance of 16%%.

M. Arentz stated,12

"This anmendnent is introduced in the interest of sinpli-
fication of the income tax. ..The outstanding advantages of

the anendnent are that without materially affecting the public
revenue it provides a sinple, equitable, and definite method
of conputing the depletion allowance that pernmits the pronpt

and final determination of the tax liability. It elimnates
for the future the anal ytical appraisal of netal mines with
attendant technical conplexities...l have been inforned by

the Treasury Department that an investigation of the average
depl etion percentage allowed was found to be 16% on al
returns allowed during the last four or five years."

Di scovery depletion continued to be a hot issue and in 1929 the staff of
the Joint Conmittee on Internal Revenue Taxation issued a report on the tax
treatment of netal m'nes.13 The report criticized the Mning Congress
proposal s but also found discovery depletion to be neither "sinple inits
application nor equitable in its results,” and urged the adoption of an
unspecified "substitute nmethod." The report also discussed the existing
record of percentage depletion in the petroleumindustry in favorable terns,
noting that discovery depletion had resulted in a 53%1o0ss of revenue in
1924, whereas percentage depletion for 1925-26 produced a |oss of only 36%

(See Blaise®, p. 411.)

The staff report also discussed the possibility of extending percentage
depletion to mnes. A review of the depletion allowances taken on the basis
of cost, 1913 value, or discovery value in the period 1922-26 found that

the average depletion allowance taken was 17.1% of gross income. The
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staff recommendation therefore was that if percentage depletion was
adopted for netals, the applicable rate be 15% The reason for the.use
of a figure less than past experience may have been to conpensate for
the higher allowances still being taken under 1913 valuations. L. H
Parker, Chief of the conmttee staff, cane close to endorsing percentage
depletion in his letter of transmttal acconpanying the report:

"The methods of percentage depl etion proposed for

consideration are not such a departure fromthe

present system as woul d appear froma prelimnary

i nspection. The analytic nethod of valuation now

used in nmost inportant cases arrives at the val ue

through the estimtion of future expected profits.

Depl etion based on a percentage of net incone fromthe

?roperty merely uses actual figures instead of estinmated
I gures.”

A surprising feature of Parker's statenent is his reference to calculating
depletion as a percentage of net rather than gross income, the latter
being the method adopted in 1926. The use of a gross income approach

has been criticized for producing inconsistent results depending on the
ratio of gross to net incone. If the reason for depletion allowances is
to encourage investment in mneral industries through higher after-tax
profits, then equival ent anmounts of net income should receive equival ent
tax benefits.

The staff report was followed by Joint Conmttee hearings in 1930.

Mning industry representatives spoke in favor of a depletion allowance

of 33% noting that Canada used that rate, but there was some evidence

of internal dissension among corporate officials. (See Lerneré, pp. 92-3.)
A Treasury spokesman, agreed in his testimony that discovery depletion

was unwor kabl e but advocated elimnation of all depletion allowances

rather than adopting percentage nethods. (Lerner4, pp. 93-4.)

However, the precedent had been set and percentage depletion was

extended in 1932. Sulfur producers were the first to succeed, arguing
that their production processes were simlar to oil and that therefore
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they deserved simlar treatment. An anendment in their behalf was added

on the House floor. The Senate Finance Committee added a new section
reducing the allowance for sulfur to 23% and granting a 15% al | owance to
nmetal mnes. The coal industry which was then severely depressed, argued
that it needed tax relief just as badly and was given a 5% al | ownance on the
Senate floor. The House acceded to the Senate anmendments

Wil e the adoption of percentage depletion for netals appears to be a
significant change in retrospect, the anendnents were not a significant

part of the revenue act. Congressional response to the depression was

t he dom nant issue and the key provisions were new taxes designed to bal ance
the budget. The conmttee reports referred to the extension of percentage
depletion as "largely admnistrative", and the amendments were in a section
| abel ed "technical". A conparison of the House and Senate bills included

in the conference report indicated that the "revision" in depletion was
expected to add $1 million in revenue in fiscal year 1933.

Two other changes in depletion provisions were nmade as a result of the 1932

Act. The procedures for adjusting the taxpayer's basis in the mneral prop-
erty were amended to require reduction of the basis by the amount of the
deduction taken. Previously, the basis was only reduced by the amunt of

t he deduction that woul d have been taken under cost depletion. (Lerner4, p. 34.)
The other change was that taxpayers reporting incone frommnes were required
to nmake a binding el ection between percentage or cost depletion. Failure to

el ect meant loss of rights to percentage depletion. This provision was
elimnated in 1942, (Lerner® pp. 95-9 .)

SUBSEQUENT HEARI NGS ON PERCENTAGE DEPLETI ON

The newy el ected Roosevelt adm nistration wasted no time in attacking
percentage depletion. A 1933 statenment presented to the Ways and Means
Conm ttee advocated elimnation of depletion allowances:
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"Qur experience shows that the percentage depletion
rates set up in the law do not represent reasonable
depletion rates in the case of the designated properties,
but are much higher than the true depletion to which the
taxpayer is fairly entitled. Mreover, these provisions
enabl e a taxpayer to obtain annual depletion deduction
notwi t hstandi ng the fact that he has already recovered the
full cost of the property. The deduction is, therefore,
a pure subsidy to a special class of taxpayers."
In response, a representative of the Northwest M ning Association criticized

the Administration for speaking w thout adequate experience.

Several years worth of experience later, the position of the Treasury Depart-
nment was still the sane. Secretary of the Treasury Mrgenthau denounced
percentage depletion as "the nost glaring | oophole in our present revenue

| aw. " (Lerner4, p. 96)

Simlar statements were nmade by Treasury officials again in hearings on the

Revenue Act of 1942. Senators Taft and LaFollette were anmong those who

agreed that "percentage depletion is to a large extent a gift."

In spite of this opposition, percentage depletion was extended. Bal

and sagger clay, rock asphalt, and flourspar were granted a 15% al | owance.

Ten additional nonnetallics were granted a 15% al | owance in 1943, (flake

graphite, vermculite, potash, beryl, feedspar, mca, talc, barite, |epi-

dolite, and spodunene), but with the understanding that the additions were
strictly for the purpose of aiding the war effort and that the |egislation

woul d expire with the end of the war. The tinme limtation was apparently rather

hotly debated. Senator Barkley, for exanple, argued that the disputed

m neral s woul d have been added in 1932 if they had been considered. (pp. 98-99
Agria notes that producers took full advantage of the opportunity to enphasize

the contribution made by their products to the national defense. "Producers

)4

| obbi ed for every mneral which had any possible connection with the war
effort." QAgriaS, p. 82.)

The debate renewed at the war's end. Producers of the disputed mnerals

312



argued that if the tenporary allowance was pernitted to expire they woul d
be the only class of taxpayers in the United States forced to pay higher
taxes after the war. They also clained they deserved percentage depletion
just as nuch as the netal producers. Once again, Congress refused to limt
the depletion allowance. In fact, the 1947 |egislation extended depletion

to bauxite, phosphate rock, trona, and several other ninerals.

This period has been characterized as domi nated by pork barrel politics;
Congressnen faced with the realization that percentage depletion was going
to be extended anyway deci ded that sone mineral nmined in their district

m ght as well have sone too. Thi s devel oprment is typified by

the foll owi ng exchange during debate of the Revenue Act of 1942:

Senator Thomas: "I have conferred with the chairman

of the comittee and other Senators, and | desire to
offer an anmendnent identical in its provisions with the
amendnent submitted by the Senator from Tennessee, but
including one further term that is 'rock asphalt.'

Senator MKeller: "I have no objection. | am perfectly
willing to nmodify ny amendnment so as to include the
substitute offered by the Senator from Ckl ahoma."

Senator LaFollette: "...In my opinion this percentage
depletion is one of the worst features of the bill, and
now it is being extended. W are vesting interests which
will cone back to plague us. If we are to include all

t hese things, why do we not put in sand and gravel ?"

Sand and gravel were added in 1952.

An extensive list of minerals was proposed for percentage depletion in 1949
and 1950 but legislation was tenporarily halted by the need to raise revenue
for the Korean War. During that tine the Truman adninistration renewed the
attack on depletion allowances. President Trunan stated in a message to
Congress in 1950,

"1 know of no loophole in the tax laws so inequitable
as the excessive depletion exenptions now enjoyed by
oil and mning interests.

.1 am well aware that these tax priviliges are sonetines
defended on the grounds that they encourage the production
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of strategic mnerals. It is true that we wi sh to encourage
such production. But the tax bounties distributed under
present |aw bear only a haphazard relationship to our rea
need for proper incentives to encourage the exploration

devel opment, and conservation of our mineral resources.”

More detailed criticismcane in testinmony by Secretary of the Treasury
Snyer, who noted that depletion allowances were costing the Treasury about
500 nillion dollars, annually, were of little benefit to small prospectors

and enabl ed many high income taxpayers to avoid paying any taxes.l7

Once again, Congressional response to consideration of depletion was the
addition of numerous mnerals to the privileged list. The Revenue Act of 1951
rai sed the allowance for coal to 10% granted a 5% al | owance for sand, gravel
slate, oyster and clam shells, anobng others, and granted al |l owances of 10%

and 15%to many others.*

By 1954, when the entire tax code was revised, any mneral not yet receiving
sone depletion allowance probably felt it was the victimof discrimnation
That problem was corrected in the 1954 Tax Code, which granted depletion

all owances to "all mnerals" except those from "inexhaustible sources" such
as the air. A distinction was also introduced for minerals extracted from
foreign sources in certain cases. For exanple, lead, nercury, cadmum and

nickel were allowed 23% if mned from U S. deposits but 15%if from foreign

sour ces.

The next significant change did not occur until the Tax Reform Act of 1969.
However, depletion allowances were debated on several occasions in the
intervening period. 1In 1959, the Ways and Means Conmittee held a pane
discussion on nmineral taxation. In a brief but informative exchange,

Chairman M11ls raised the issue of the reasons for depletion allowance: 18

*Added at 1951, at 5% sand, gravel, slate, stone, brick and tile clay
shal e, oyster shell, clamshell, granite, marble, sodium chloride, bronne
at 10% asbestos, brucite, dolonmite, magnesite, perlite, wollastonite

cal ci um carbonat es, nagnesium carbonates; at 15% aplite, garnet, china
clay, borax, fuller's earth, tripoli, refractory and fire clay, quartzite

di at omaceous earth, metallurgical grade |imestone, chenical grade |inestone.
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Rep. MIls: "As | understand the theory of depletion

al |l owance, we are in this section of the |aw giving
recognition to the fact... that we are dealing with a
wasting asset. Is that the basis? ...or has the basis
for depletion allowance changed in sone way under our
present econony to the point that we have also to

consi der other factors in establishing justification for
depl etion al |l owance?"

M. Canpbell: "I would say that is still one of the main
consi derati ons. These provisions are peculiar to the
extractive industries. The other consideration is that
since the percentage depletion allowance as such is a
substitute for the discovery depletion, there is the

el enent of encouraging people to retain that which they
found, and to operate it as a business of their own rather
than to sell that which they found to someone else."

M. Steiner: "M. Chairman, | suppose everyone can have
their own guesses as to Congressional intent at an earlier
tine. M own reading of the record shows there were repeated
assertions that this programin 1918 was desi gned not because
t hese were wasting assets but because of the need to
stimulate their production.”

Ot her economic justifications for depletion allowances were al so di scussed:

M. Menge: "I would like to add that the extractive

i ndustries are not the only ones which spend |arge suns

that are not immediately realized...there is also not

t he basic research and devel oprment, nuch of which may result
in products of no marketable val ue whatsoever..."

M. Jackson: "W have the same type of research expenditure
as the chenical industry does. W are researching all the
time for inproved beneficiating processes...we have that

sanme type of research, but we also have in addition - and

no industry except the mning or extractive industry has it -
the expenditures for exploration, of |ooking for our raw
materials, and that is quite different fromthe non-nining

i ndustries."”

M. Lanmbert: "I would agree there has been a reallocation of
resources [as a result of depletion allowances], but | nain-
tain it has been desirable, and that is what has built our
country great with the |l ow energy cost...a chart illustrates
very strikingly the ratio of energy consunption to incone

in various countries of the world...The countries with the

| onest energy utilization are the countries with the | owest

i ncone. "
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In 1960, the Denbcratic Party platformindicated that if elected, John
Kennedy m ght repeat efforts by past Denocratic administrations to end deple-
tion allowances. A reference was nmade to depletion as being "anong the

more conspi cuous | oopholes,”™ which the Party vowed to end. However, during

t he canpai gn Kennedy spoke about the depletion allowance in favorable terms.19

"The depletion allowances which affect over 100 itens
shoul d be considered prinmarily as a matter of resources
policy and only secondarily as a tax issue. |ts
purpose and its value are first of all to provide

a rate of exploration, devel opnent and production
adequate to our national security and the requirenents
of our economy. ..The oil depletion allowance has served
us well by this test."

Several amendments were introduced in the Senate in 1962 seeking to limt
depletion allowances. One would have gradually reduced the allowable
percentage for petroleum to 20% Another, introduced by Senator Dougl as,
woul d have introduced a graduated scale for depletion allownaces that
varied with the income of the corporation. Senator Douglas argued that
this system would protect the "Daniel Boones" of the industry against

the large producers. Neither anendnent passed. Opponents of depletion
frequently cited a recent study by Professor Harberger, who concluded that
"More oil can indeed be obtained by tax concessions...(but) if the rest of
the econony wants nmore oil, it should be willing to pay for it by way of

a higher market price." Wile the amendments focused on oil depletion
Senator McGee warned that "A Senator who votes for this anendment shoul d
keep in mind the extent to which he could be jeopardizing the future of
the leading mneral industries of his home state, whether his state pro-

duces |ead, zinc, copper, iron ore, granite, asbestos, or whatever."

Senat or Dougl as and other ardent "tax refornmists" did not argue directly
with predictions about the likely consequences of eliminating depletion

al | owances. Rather, they focused on depletion because of the magnitude of
the tax benefit it provided. Depletion allowances were "the citadel of
privilege", and therefore the fight for its reduction was synbolic of the

entire fight for tax reform  Senator Douglas, for exanple, stated on the
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Senate floor:

"M. President, it is solem truth that the depletion

al | owance should be greatly reduced. W are going to

be beaten tonight; but in God's good tinme we will not

be beaten, and the powerful oil interests which have

their representatives on this floor, . ..and who will be
victorious this tine, in due course will not be victori-
ous, because they are defending something which is norally
and economcally wong."

Depl etion all owances were again subjected to extended discussion prior to
the Tax Reform Act of 1969. Wiile perhaps |ess eloquent than Senator
Douglas, critics of depletion were better prepared to argue the nerits
with their opposition. The inproved political clinmate for tax reform
may al so have | essened the need for dramatizing the issue. For exanple,
Representative Meeds stated before the Conmttee on Ways and Means,

"The risks referred to (in mning) are limted to
exploration, for the expenses involved in the devel op-
ment of the site are quite predictable. But even
exploration can be predicted. W can see from

statistics that giant corporations domnate, the field.

It is an economc fact that risks become nore regul arized
and predictable as the area and tine span of operation

I ncreases. . .

The oil and mning industries often argue that their

capital is used up, never to be replaced, . ..Mre accur-
ate analysis would say that the oil and ore is really

bei ng removed frominventory and being placed in a saleable
form.. If we think of oil and ore in the sane |ight as

| and, their production is not a piecenmeal realization

of a capital expenditure, but like real estate, a barrel-
by-barrel production of ordinary incone, for the sellers
are in the business of digging up and selling oil and ore..
The percentage depletion allowance |essens our defense
capabi lity because our mneral and oil resources nust

be exploited before the deduction is allowed...A fourth
argunment by the proponents is that percentage depletion is
an aid to the financing of discovery. But is this so? The
deduction is not given when the mneral is discovered, but
only when it is dug or punped fromthe ground."

Meeds al so accused percentage depletion of msallocating resources, aggravat-
ing inflation, damaging the integrity of the tax code, and costing the tax-

payers over a billion dol | ars. 20
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One interesting suggestion raised during the hearings was the possibility
of reverting to discovery depletion. M. WIson, a forner petrol eum engi-
neer testifying at the hearings, responded that valuation within a 6 nonth
period "is virtually inpossible within the limts of accuracy needed for
this type of determnation.” VWile this suggests that the accuracy of the
per cent ages established by reference to experience under discovery deple-
tion is open to question, petroleumofficials also insisted that discovery
al | owances woul d actual ly be higher than existing rates. (M. MCdure,
President of the Petrol eum Association of Anerica, estimated that discovery
val ues now woul d be 34% or 35% of gross income based on "rather extensive

. 2
review " p. 3185 O.)

Whet her due to inproved criticismor the change in political climte,

the Tax Reform Act of 1969 reduced the percentage depletion allowances
for several categories, the first such reduction in the history of deple-
tion provisions. The rate of depletion for oil and gas was |owered from
27%% to 22% and mnerals which had received 23% were al so granted 22%
Mnerals at 15% were reduced to 14% except for donestic gold, silver,
copper, iron ore and oil shale, which were felt to be in critically short
supply. However, special favoritismwas not entirely absent; molybdenum
whi ch had received a 15% al | owance, was increased to the 22% category.

THE | NFORVATI ON GAP

The assunption is sonetines nade that because Congress has continued
depl etion all owances for so long there nust be good reason for it.

For exanple, Representative Boggs stated during the panel discussions in
1959 21 22 23

"Do any of you attribute any significance to the

fact that each tine Congress has studied this problem
we have reaffirmed the necessity for this concept of
the law, and have actually extended it? Wuld this
not indicate that despite the heat with which it has
been attacked fromall sorts of sources, there mnust
be a tremendous amount of nerit to this concept of
the |aw?"
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Wiile it is unlikely that this argument is nade very seriously, it does
seeminportant to enphasize the lack of information on the costs and
benefits of continuing depletion allowances. Reference has already been
made to the anal ytical weaknesses of setting rates for percentage

depl eti on based on discovery values that were thenselves felt to

be excessi ve. (Lerner4, p. 35; Agrias, p. 81.) This fact alone casts

serious doubt on the justifiability of percentage depletion rates.

However; the problem goes deeper than the use of arbitrary values from

the discovery depletion era. For nost minerals on the depletion |ist

(all those added after 1932), no studies were even attenpted to determ ne
appropriate depletion allowances. The studies that were undertaken are

al so of questionable value by today's standards. Lerner4, witing in 1952,
questioned the reliability of those early exam nations of depletion (p. 36).

"The mere fact that a certain |evel of allowance has
prevailed for a long tine does not in itself mean that

such a level is correct. In recent years there has been
frequent reference to various studies of depletion made
inthe late 20's and early 30's which alleged equival ence
bet ween percentage and cost depletion. The plain fact of
the matter is that those studies were by no nmeans reliable,
and the passage of tinme cannot confer validity upon findings
whi ch were inconplete or inaccurate. Recent studies in the
nmeasurenent of excess depletion allowances, such as those

by the Treasury, including those submitted to the President's
Materials Policy Conmmission, suffer from certain obvious
technical difficulties.."”

Anot her information gap exists as to the relative costs and benefits
derived from depletion allowances. This problen1m?§ rai sed during the
1959 panel discussions: (Appendix B, p. 512, 535.)

M. Glvin: "...sone rather detailed objective study mnust
be made of economic data to show what the public benefit
is from depletion, and to show that benefit in relation
to costs so that we could know once and for all whether
the method that we are using here really causes the
real | ocation that we want to cause.”
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M. Steiner: "...It seems to nme that, following up with
what M. Glvin said earlier, here is the crucial question
on which we need facts: Just how nuch difference does

this make? And... how inportant is this to our national
defense? | think this is a question we on the panel cannot
answer . If we are buying reserves we do not need, the
benefits will be low If we are buying reserves that are

critical to our survival, the benefit is very, very large."

Sone studi es have been done in this area since then, particularly with
respect to the petroleumindustry,24 but the infornation available on nost
mnerals is still totally inadequate. The existing state of affairs

was wel |l summarized by WIllis Snell, a participant in a Ways and

Means Conmittee panel discussion in 1973:

"It must be enphasized that, at least for hard mnerals,
we have little statistical or other data on the basis of
which to judge the actual effect of percentage depletion..
So far as | am aware, there is no published information as
to its actual economc inpact on any branch of the hard

m neral industry.... W do not have accurate or current
infornmation as to how nuch percentage depletion has been
al lowed to producers of any given nmineral, |let alone how

that allowance conpares with the discovery or capital value
of the mneral, or the effect of the 50% of taxable incone
[imtation, either in terns of the nunber of mners affected
or the dollars of tax deductions |ost because of it."

The question of the probable effects on prices of elimnating depletion
al lowances is a particularly inportant one. Yet even the American M ning

Congress was unable to offer an estimate of the likely price effects of
elimnating depletion allowances on one nmineral, iron ore: (p. 2205?5)
"Loss of the depletion allowance would result in
substantial increases in the prices of iron ore and the
products made fromiron ore. Unfortunately, we are not
in a position to quantify this answer. To do so would
require assunptions (1) as to the elasticity of demand at
a given point in time and a given point on the demand curve,
(2) as to the pyranmding effect of increases iniron ore
prices at subsequent levels, (3) as to the long-run effect
on the direction of investnment funds into the industry, and
(4) as to the treatnment of depletion allowances on other
m neral products that are actual or potential substitutes
for iron products.”
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The lack of certainty as to effects on prices and profits is one argunent
industry representatives give in opposition to allow ng higher prices as
opposed to | ower taxes as a way of inducing investrment in mnerals. One
petrol eum of ficial argued before the Ways and Means Conmittee that “price
does not operate fast enough" and the prospect of lower profits for at

| east the short run would seriously damage investment prospects in the
industry. (Richard Gonzalezzs, pp. 1462-64.)

The ultimate inpact of this information gap on policy making is itself a
political judgment. Industry spokesmen argue that any provision of the
tax code as deeply entrenched as depletion allowances should be continued
until critics prove that changes will not be harnful.26 On the other hand
opponents of depletion argue that industry is in the best position to
27 . . .
supply the necessary data and that there is sufficient understanding of
the depletion allowance to know it serves no useful purpose. (M. (Ray18, p. 505.)

DEFI NI TI ON PROBLEMS

The substitution of percentage for discovery depletion ended the judgnenta
probl ens involved in evaluating the worth of mining discoveries. However,
a host of difficult adm nistrative problems remained, and many new ones
were created as additional minerals were added to those already all owed
depl etion. For purposes of providing an overview of these admnistrative
probl ems, four problem areas will be discussed. However, the reader is
warned that an in-depth consideration of these issues is outside the scope
of this paper; the technical questions surrounding the operation of the

depl etion provisions are the source of enployment for many tax |awers.

(1) "M nerals"

Section 613 |lists various nminerals and the allowable rates of depletion
However, neither the Code nor, with a few exceptions, the Internal Revenue
regul ati ons provide chenical definitions of the various "minerals". A
sonewhat bizarre exanple of the possible issues raised by this section is

321



the case of a taxpayer who attenpted to take depletion on the skills of
his enployees. A court ruled that such skills were not within the nmeaning
of "other natural deposits" entitled to a deduction (Heisler v. US.

463 F.2d 375; 9th Cir. 1972.).

An exanple of a nore frequently encountered problemis the definition of
quartzite, a termused to describe certain varieties of stone, but not
always with the same neaning. The distinction is inportant since quartzite
is allowed depletion at a rate of 14% whereas nost other forns of stone are
allowed only 5% Simlarly, a rather ephemeral boundary distinguishes

i nestone, depletable at 15% from cal cium carbonate, which is entitled

to only 10%

Another problem with potential relevance to recycling arises fromthe
extraction of mnerals fromtailings or waste piles. In general, depletion
of waste materials (other than cost depletion for the purchaser of such
materials) is allowed only in narrowy circumscribed instances. Until 1960,
the position of the I.RS. was that a waste pile would only be considered
a "mne" for purposes of depletion allowances if processing the waste was
an integrated step in the nmining operation.28 However, the 1954 Code

i ncluded an anendnent specifically allowing incone fromthe extraction

of minerals fromprior mining activities to be included within gross

income for depletion. The waste materials can be fromtreatment processes
or the original extraction, but in either case the reworking rmust be done

by the owner of the natural deposit.

Since mnerals derived fromwaste piles contribute to total resources just
as nuch as those extracted from natural deposits, the existing restrictions
seem unfairly discrimnatory. This approach may have been justified when
depl etion was based on discovery, but even under that systemtax benefits
could only be derived fromthe sale of minerals. One tax court decision
opened a small crack in the I.RS. regulation by allow ng depletion of
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a dunp being reworked for nminerals different than those originally nined.
In such circumstances, the court found, the dunp had not lost its charac-
ter as a "natural deposit". (Pacific Cenent & Aggregates, Inc., 31 T.C

136). However, the I.R'S. has not acquiesced in the court's decision.

(2) Economc |nterest

Under a decision of the Supreme Court and |.R S. regulations (1.611-1b)

depl etion deductions are allowed only to the owner of an "economic interest"”
in a mneral deposit. The problemarises when the original owner of a

m ne contracts with another for its devel opment. Unless the owner trans-
fers his interest, both parties will have inconme "fromthe property" and
therefore will arguably be entitled to a depletion all owance.

After a 1918 Supreme Court decision dealing with the 1909 Act denied a
deduction for depreciation to a lessee, the 1918 Act and every revision
thereafter included the statement that "In the case of |eases the deductions
al lowed by this paragraph shall be equitably apportioned between the |essor
and |essee." The Suprene Court later allowed depletion deductions to be
taken by |essees under earlier Acts as well, so long as the mineral interest
was "acquired by investnent" and the taxpayer's return on investnment depends
solely on production.

At various tinmes the |.R S. has attenpted to restrict the availability of
depletion allowances to certain arrangenments. For exanple, regulations

at one tinme denied a deduction for income earned as a share of net profits
froma mne. This position was rejected by the Suprene Court (Kirby
Petrol eum Co. v._ Commr., 326 U.S. 599; 1946), and the prevailing view
appears to be that the determination of an "economic¢ interest" depends

upon the totality of facts in each case. The Supreme Court has specified

seven factors to be considered, although without indicating their relative
i mportance; (1) the existence of an investment in the mineral deposit that
will be depleted by its extraction; (2) the lack of capital investnents
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recoverabl e through depreciation; (3) the contract nmust not be term nable at
the will of the owner; (4) the transfer of a capital interest in the mnera
deposit; (5) the transfer of ownership of the mneral as it is nmined; (6) the
right to a share of the proceeds resulting fromthe sale of the mineral rather
than a fixed fee; and (7), the right to seek conpensation other than from

t he | andowner (Parsons v. Smith, 359 U S. 215; 1959).

While the problem of defining an "econonmic interest" is usually not a major
concern, at least in terns of overall mining operations, it is inportant

for two reasons. First, it indicates the kind of adm nistrative problens
that continue to plague the depletion provisions. Second, the extension

of depletion to persons who have not done any exploraton or devel opnent
undercuts one of the nost frequently cited reasons for granting the depletion

deducti on.

(3) "Goss Income from the Property"

Section 613 limts depletion allowances to a percentage of incone fromthe
mning property. (For nore exhaustive treatment of these issues, see P.
Schmd and D. WIIlians 29.) section 614 allows the aggregation of mnera
properties under certain circunstances, a procedure which nmay allow the

t axpayer to circunvent the 50% of taxable incone limtation in determ ning

al l owabl e deductions. Prior to 1954, when section 614 was adopted, each
separate interest was taxed as a unit. Now, a taxpayer with operating
mneral interests in the same "operating unit" can aggregate them for tax
purposes, and under certain circunstances a single interest may be treated
as nore than one property. Under |I.R S. regulations, an "operating unit"
refers to a producing unit and not to an administrative or sale organization
Factors considered to be evidence of an operating unit are common personnel
supply facilities, processing or treatment plants, and storage facilities. 30
This provision would appear to favor the |arge conpanies, who have greater

operating flexibility and are therefore nore likely to meet the |.R S.
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requi rements. (The use of the aggregation provisions is explained in
detail, including exanples of its effect on deductions in Tax Managenent,

Wr ksheets, 1-3.)

Havi ng selected a taxable unit, the next problem becomes calculating the
gross incone frommning. The definition of mining is a controversia
subj ect and has spawned considerable litigation since it is in the tax-
payers' interest to include as many processes as possible before cal cul at -
ing allowable depletion. Early Revenue Acts did not define the scope of
all owabl e mning processes. 31 The earliest Treasury regul ations,

i ssued under the 1913 Act, defined gross incone in terns of the market
value of the mineral. Regulations issued under the 1921 Act refined the
definition to the price of the raw material, before refining. The
adoption of percentage depletion made further precision necessary and
regul ations issued under the 1932 Act listed specified processes which
could be applied prior to conmputing gross incone.

During World War 11, when Congress added nunerous minerals to the Iist of
those entitled to depletion, an effort was nmade to at |east partially
resolve the problem of defining a cut-off between mning and manufacturing.
The Revenue Act of 1943 defined mining to include:

"not merely the extraction of the ores or mnerals from
the ground but also the ordinary treatnment processes
nornmael 'y applied by mine owners or operators in order

to obtain the comrercially marketabl e m neral product

or products.”

Certain specifically "eligible processes were also listed. An allowance
for transportation costs up to 50 nmiles, or further if the Treasury rul ed
that noving | onger distances was necessary, was added in 1950 to cover the
costs of hauling minerals fromthe point of extraction to plants for

"ordinary treatment processes".

The inplenentation of these provisions has probably been the greatest

source of uncertainty, and undoubtedly the greatest source of litigation
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under the depletion sections of the tax code. The incentives for attenpting
to extend the cut-off point are very great; in some cases, including the
additional income derived froma particular treatment process may be nore

i nportant than the allowable rate of depletion. The |I.R S. attenpted to
devi se various rules of thumb for distinguishing "mining" from other

manuf acturing processes. Judicial responses varied.

One test, which initially achieved some success, disallowed any process which
affected a chenical change. This rule was rejected because a taxpayer

was able to denonstrate that chem cal processes were necessary to produce

the first "commercially marketable" product fromthe nineral in question,

cal cium carbonate (Dragon Cenent Co. v. U. S , 244 F. 2d 513; 1st Gr. 1957).

Until 1960, the I.R S. had little success in the courts in restricting the
scope of "ordinary treatment processes" in other than obvious cases. (The
courts have been fairly strict in disallowi ng income received from sources
other than the sale of ninerals, for exanple fromthe sale of discarded
equi pnment or business interruption insurance.) The prevalent judicia
attitude was reflected in a "profitability" test, which viewed any process
necessary to produce a comrercially marketable product as a "mining"
process for purposes of depletion (e.g., lowa Linmestone v. Comm, 269 F.

2d 398; 8th Cir. 1959).

In 1959, hearings were held on possible |egislative revision of the
definition of mning. The Treasury Department submitted a proposal to
elimnate the commercial marketability test, indicate specific processes
entitled to depletion, and specify a cut-off point beyond which further
processes woul d not be considered m ning. (Agrias, p. 87.)

Legislative action was del ayed pending the outcone of a Suprene Court case
reviewi ng an appellate court decision that adopted the "profitability" test.
In Cannelton Sewer Pipe Co. v. US., 364 US 76 (1960), the Court rejected
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the theories developed by the [ower courts. The prinmary inquiry was at
what point the ordinary mner (as opposed to the integrated m ner-nanufac-
turer) shipped his product. [If all the producers in the relevant market
were integrated, an estinmation of the proportion of incone fromthe first
mar ket abl e product was necessary even if the first nmarketabl e product
could not be sold profitably. Later court interpretations went even
further, finding that the lack of a market for the mneral inits

raw state did not extend the scope of allowable mning processes.32

The Congressional response was to adopt the basic ideas suggested by the
Treasury Department. The old definition of mning was deleted and
specific cut-offs for some mnerals were added. Additional flexibility
was added by giving the Treasury the authority to add other processes.
The general theory behind the choice of specific processes was that
"mning" should include processes necessary to prepare the mneral for
sale prior to refining. Thus, the separation of waste material fromthe
raw mneral is subject to depletion, but the introduction of any chem ca
changes is not. Wile not as drastic as the approach taken by the Supreme
Court's Cannelton decision, the amendment did reverse the trend toward
increasingly liberal interpretations of mning processes.

One issue left open by the 1960 legislation is whether the use of a non-
mning process establishes a cut-off point beyond which otherw se acceptable

processes must be considered nonmning. The I.R S. regulations adopted

this "sudden death" approach with an exception for the use of nonm ning

processes "necessary of incidental to" a mning process, or where applica-

tion of the rule would discrimnate between simlarly situated producers.

The need for continued case by case anal ysis seens apparent. however,

one optimstic conmentator has suggested that "the major controversies

have been resol ved" by recent I.R S. regulations.34

Numer ous ot her questions have also arisen in the determnation of gross
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income limitations. The infinite variety of transportation arrangenents,
for exanple, require considerable admnistrative review despite the genera
rule allowing profits for haulage to a treatnent plant within 50 nmiles

35

of the point of extraction. Simlar administrative problens also arise

in deciding whether profits from baggi ng and packagi ng are all owabl e.

The paynent of royalties also creates problens for the |.R S. The courts

have firmy upheld the right of the I.R S. to exclude from gross incone

any fees paid as a fixed anount per unit of production or as a percentage

share of net profits (e.g., Burton-Sutton Gl Co. v. Commr., 328 U S. 25; 1964)

The probl em can be nuch nore subtle, however. For exanple, the I.R S. has

al so excluded the paynent of taxes by a | essee on behalf of a |lessor from
gross income on the prenmi se that such paynments constitute a substitute

for higher rent

Anot her major source of difficulty is the allocation of income between

mning and nonmining activities. Vertically integrated manufacturers mnust
conpute a representative market price for the minerals used in their production
processes before apportioning i ncone between mning and nonmining activities.
When a representative field price is not available, regulations generally
require the application of a proportionate profits nmethod to determine the

percentage of inconme generated by each stage of the production process.

Recent Congressional action indicates that the question of the cut-off point
between "mining" and "manufacturing" is still very nuch a political issue
An anendnent passed October 16 allows producers of the ore trona to include

income from the calcining process, a change which wll increase the producers

depl etion deductions by $2 mllion annuaIIy.36

(4) "Taxable Incone from the Property"

After all other calculations have been made, the total depletion deduction

nmust fall within the 50% of taxable incone |inmtation. Since excess
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depletion is of no use to the taxpayer, (it is in his interest to allo-
cate as nuch of possible expenses to non-producing properties or other
nonnmning activities). Problems frequently arise in attenpting to apportion
admini strative and overhead costs, and the large, integrated producer has

a significant advantage in being able to maneuver these expenses. |.R S
regul ati ons define taxable income fromthe property as the "gross incone
fromthe property” less allowable deductions attributable to the property,

i ncluding overhead and operating expenses, costs of "m ning" processes,
and anounts deducted for exploration and devel opment (1.613-5).

Taxabl e income fromthe property is linmted by the anbunt determned to

be gross income fromthe property, but there are many expenses which
arguably bear this relationship. Over the years, courts have deci ded

that the follow ng expenses nust be deducted from gross income in propor-
tion to the relationship of mning costs to other activities: state and

| ocal taxes, interest paid on noney borrowed to purchase the mnera
property, anounts paid in settlenent of silicosis clains, and |osses result-
ing fromthe abandonnent of m ning equipmant.37 Courts have reached

di fferent conclusions on the appropriate treatnent of the costs of packag-

ing and advertising

When the taxpayer owns nore than one property, expenses nust be all ocated
to each, with a significant tax benefit being derived fromthe allocation
of costs to the nonproducing properties which are not yet receiving a
depletion allowance. The I.R S. is in a difficult position to challenge
many al | ocation decisons since the taxpayer's intent may be an el ement

in the determ nation.

"Take, for exanple, the case, of a miner who incurred
exploratory expenditures because he needed to have greater
m neral reserves in order to continue his operations. |f
his efforts were confined to deternmining the extent and
quality of the mineral deposit which he was presently
extracting, all the cost thereof would be directly attribu-
table to that property if the survey applied only to that
deposit within the area linits of his |ease or |and.
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[f, however, the survey was for the purpose of finding
distinctly separate deposits either on his | ease or
land or on other areas, such costs need not be used
in determning taxable income fromthe operating
property. If property were acquired as a result of
such expl oration and when devel oped it was aggregated
with the presently producing property, §614 (c)(A)
requires that the exploration costs would have to

be deducted in reconputing the taxable incone for

the year of exploration for the purpose of limting
percentage depletion on the aggregated property.

It is readily apparent that the question as to the
taxpayer's intent in making the exploration will 39
need a reasonabl e approach.”

Whet her because of this problemof intent or other reasons, many nining
firnms have been extremely successful in shifting exploration and devel op-
ment expenditures away fromthe depletion account. A relative neasure

of success has been cal cul ated by Pages, who estinmates that for the netals
al  owed 15% depl etion, 98% of capital is recovered other than through

the depletion account.
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FOREI GN TAX CREDI T

Sections 901-905 of the Internal Revenue Code (Title 26, U S.C.A ) set forth
the basic provisions of the foreign tax credit. Wthin certain limtations,
the foreign tax credit allows a personal or corporate taxpayer to offset his
donmestic tax liability on income earned in foreign countries by the amunt

of taxes paid to foreign governments. The usual rationale offered in defense

of the credit is that:

"If both countries with a claimfor taxing a particul ar
transaction were to inmpose their tax w thout regard for

the other, the result woul d be double taxation with burdens
that woul d deter international business. Indeed, it would

be possible, in the absence of acconmodation mechani snms, for
tax burdens to exceed 100 percent of the incone earned. The
foreign tax credit is the basic nechani sm by which the United
States accommpdates its tax systemto that of foreign juris-

dictions. If there were no foreign tax credit, Anerican
conpani es in nmany instances woul d have no practical alternative
to divesting themselves of their foreign operations."” Stanford

G Ross, in CGeneral Tax Reform Panel Discussions before the
Comm on Ways & Means, House of Representatives, 93rd Congress,
1st Sess. (Part 11) (1973), p. 1725

H STORY

The original Internal Revenue Act of 1913 allowed foreign incone taxes to

be deducted but not credited. Foreign taxes were treated |ike any other

busi ness expense. The Treasury Departnent al so adopted a policy of deferring
the inposition of taxes on incone earned by foreign subsidiaries until re-
patriated as dividends, a decision alnmost as significant as granting the

tax credit.

The increase in foreign tax rates that acconpanied Wrld War | resulted in
pressure on Congress to elimnate the harshness of "double taxation".
Congress responded favorably and included a foreign tax credit in the
Internal Revenue Act of 1918. The credit was to be limted to "income and
profits taxes" as opposed to royalties or other business expenses, a dis-

tinction that has been the source of much litigation. A ngjor question was
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resol ved when the courts deternined soon after the Act's passage that the

credit was to be allowed for applicable foreign taxes, even if contested

., 40
or not yet paid

The Revenue Act of 1921 sought to prevent corporations fromusing their
foreign tax credits to offset donmestic tax liability. An overall limt

was added to prevent this abuse. Further restrictions were added in 1932

a per country limtation was added and taxpayers were (only allowed to credit
the lesser of the overall limtation or the per country), In addition, a
provi sion was added disall owi ng any deduction for the excess of foreign

taxes over permissable credits.

The credit was subjected to a major attack in 1934 when a subcommittee of
the House Committee on Ways and Means recommended that foreign i ncone taxes
be allowed only as a deduction. The subcommittee report concluded that "The
present provision discrimnates in favor of American citizens and donestic
corporations doing business abroad as conpared with those doi ng business

in this country." The unfairness of not allowing a simlar credit for

state and |l ocal taxes was specifically noted. Despite agency interests

whi ch usually seek to increase tax revenue, the Treasury Department repre-

sentatives testified in opposition to the neasure:

“In the judgrment of the Department the present arrange-
ment seens fair and should be continued. If it is not
continued, American taxpayers doi ng business abroad will
have an additional incentive to organize foreign corpora-
tions to take over their foreign business, with resultant
| oss of both business and revenue therefrom It is quite
clear that the elinmnation of the foreign tax credit wll
not increase the revenues to the extent of the taxes

whi ch Anerican taxpayers now save by virtue of it. The
anount in any case, however, is relatively snall....For
1933 the total of foreign tax.credits is estinated at not
to exceed $8,000,000." Revenue Revision, Hearings before
t he House Comm on \Ways & Means, p. 78 (1934).
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Treasury recogni zed the inequity involved in the dissimlar treatnment
accorded state taxes. However, the Department report argued that "The

fact that this duplication already exists in this country is not a satisfac-
tory reason for increasing the duplication in other directions."

The subcommittee proposal was al so vigorously chall enged by industry
representatives. An official fromthe American Mning Congress noted that
elimnation of the credit would necessarily hinder foreign trade, and warned:
"It of course follows that any serious decline in foreign trade would have
an unfavorabl e reaction on our enploynent situation and the general prosperi-
ty of the country." 41 As evidence, the mining official cited a Commerce
Department report which calculated that U S. exports were responsible for
enpl oynent for 2,400,000 famlies, with probably a |ike nunber enployed in
related industries.

The final House report conprom sed by seeking to cut the credit in half.
The entire idea was rejected in the Senate and dropped fromthe final bill

Several provisions in the Revenue Act of 1942 broadened the scope of the
credit. First, the definition of "incone tax" was expanded to include
certain taxes in lieu of income taxes. Second, corporations were granted
the right to credit the taxes paid by a foreign subsidiary (subject to

the per country and overall linitations). Third, a requirenment that the

t axpayer elect in advance whether to credit or deduct foreign taxes was
elimnated. The notivation for these liberalizing amendnents was apparent-
ly the "extremely high rates of taxation" inposed by several governnments
during World War I1, which caused considerable hardship for some American

cor porations. 42

The appropriate nethod of conmputing a linmit on tax credits was reconsidered

in 1954, On the recomendation of the Treasury Department, the overal
l[imtation was repealed and the per country limtation required. This
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provi sion was anended again in 1960 when taxpayers were given the option
of either the overall or per country linmtation. VWile this eventfu
history may be no nore than the result of changing political fortunes
(allowing an option is the nmost advantageous provision for the taxpayer),
the two alternatives do serve different policy concerns: 43

"The overall limtation reflects a view that all foreign

i ncone should be lunped together and all foreign taxes
allowed to apply against United States taxes on al

foreign income. The notion behind this limtation is that
the individual foreign countries where income is earned

and their taxing systens are not particularly inportant.from
a United States taxing standpoint....The per-country lim-
tation reflects a view that our rules should treat sepa-
rately each particular foreign jurisdiction where inconme is
earned or a loss is incurred. . ..This may be seen as a nore
neutral tax principle since a taxpayer contenplating a
foreign investnent nust estinmate the conbined United States
and foreign tax results solely in terms of the interaction

of the taxing systems of two countries." Stanford G Ross, p. 1726.

The Technical Amendnments Act of 1958 added a 2-year carry-back and 5-year
carry-forward for credits in excess of permissable anmounts in any given

tax year.

In 1961 the Kennedy administration advocated elimnation, or at |east
restriction of deferral privileges as a way of regulating the grow ng number
of tax havens in countries with | ow tax rates.44 The problem was that a U 'S
conpany could forma holding conpany in a country with lowtax rates to
receive inconme from operations in other countries and through foreign rein-
vestnment avoid U.S. taxation indefinitely. Devising workable |egislation,
however, proved to be extrenely difficult because of the definitional prob-
lens involved in distinguishing "tax havens" from "legitimte" foreign

enterprises.

The legislation that finally enmerged, subpart F, was the result of sone
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Congressional conprom se. The House bill would have gone far toward elim-
nation of deferral, while the Senate woul d have made no change. The conpro-
m se worked out in conference, subpart F, is one of the nmost conplicated
provisions in the entire tax code. The basic scheme works as foll ows:

"Essentially, these provisions inpose US. tax
currently on the undistributed foreign base conpany
earnings of a foreign corporation controlled by U S.
stockhol ders.  They also tax to the U S. sharehol ders
any earnings of a controlled foreign corporation reinvested
in United States property. There are several exceptions
to inposition of the subpart F tax. One of these is the
so-called '70-30" rule, under which, if foreign base conpany
incone is less than 30% of gross incone, none of the incone is
currently taxable... Under the "mninmumdistribution" exenption,
..Subpart F tax may be avoided if the foreign conmpany nakes
current distribution to its U S. stockhol ders, the tax on which
when conbined with the effective foreign rate on undistributed
earnings, equals 90% of the U S. 48%rate on the conbined
earnings.” Thomas Jenks, in General Tax Reform p. 1741
In 1966, an amendrment was passed allowing an alien resident the right to use
the foreign tax credit. Previously, an alien resident was only allowed to
use the credit if his home country granted a simlar right to U S. citizens.
However, the President was given the authority to reinstitute the restric-
tion by designating specific countries, and the old provision still applies

to income earned by foreign corporations and non-resident aliens.

The nmost recent amendment to the foreign tax credit cane as part of the

Tax Reform Act of 1969. Prior to 1969, nmultiple tax benefits were possible
on foreign mneral incone; a corporation could receive a depletion allow
ance based on a percentage of gross inconme which included foreign income
taxes.43 This possibility was linmited, although not totally elimnated,

in the Tax Reform Act. Under section 901(e), foreign taxes on mnera
income at higher than U S rates are not allowed as credits to the extent
attributable to percentage depletion. (That is, they cannot be averaged
out with | ower taxes on non-mineral foreign income under the per-country

[imtation or with income fromother countries under the overall limtation).
However, a double benefit is still possible when the credit does not exceed
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the amount determined by U 'S. tax rates.

RELATED PROVI SI ONS

Several other provisions of the tax code are also of potential benefit to
U S firm undertaking mining activities in foreign countries.46 Speci a
tax treatnent is accorded businesses which organize as Western Heni sphere
Trade Corporations, Less Devel oped Country Corporations, or U 'S. Possession
corporations, provisions directed toward encouragi ng business devel opnent
in specific parts of the world Simlar tax benefits are also available

to corporations incorporated under the China Trade Act of 1922. In order
to grant exporters sone of the sanme tax incentives given foreign investors

| egi slation was passed in 1971 creating Donestic International Sales

Cor porati ons.

CURRENT DEBATE

A panel of experts discussed "Taxation of Foreign Income" before the House
Committee on Ways and Means during 1973. Many issues were raised, but the
two questions nost hotly debated were the need for further restriction

on deferral and the value to the econony of continuing the foreign tax
credit. The intensity of the debate may reflect the magnitude of the
stakes; deferral represents a savings of up to $1 billion, and before-tax
profits on U.S. foreign investment were about $18 billion in 1970, 20% of

the total profits of U 'S corporations
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EXPENSI NG OF EXPLORATI ON AND DEVELOPMENT COSTS

The mineral industry receives significant tax benefits from the expensing

of mining exploration and devel opment costs. Sections 616 and 617 of the
Internal Revenue Code allow the taxpayer the option of "expensing" costs

of mning exploration and devel opnent, that is, deducting themin the year
incurred rather than through capitalization and gradual depreciation. This
deduction is only granted for expenditures that would not otherw se be
entitled to a deduction, and is also not allowed for purchases of depreciable

property (or the costs of acquiring such property).

The primary advantage of these provisions is one of timng

"The privilege of expensing allows a hard mnera
firmto take deductions earlier than would be the
case under the concept of depreciation, which would
mat ch t he deductions against the flow of incone.
Taki ng deductions sooner has the effect of pushing
tax paynments off into the future. This is equivalent
to an interest free loan fromthe Treasury for the
amount of the tax deferred and for the same length

of time that the deduction would have been taken in

t he absence of the expensing privilege....And with
inflation, an interest free loan is nade nore attrac-
tive by the amount of the rate of inflation.”

A.  DEDUCTI ON I N OPERATI ON

Capitalization and depreciation are the usual nethods prescribed by the tax
code for deducting costs of tangible property with a limted useful life
(§167, 1002, and 1016). These provisions still apply to mining costs,

i ncluding exploration and devel opnent. However, a large proportion of
expl oration and devel opnent expenses are for non-depreciable items such
as labor, testing of sanples, and construction of access tunnels.

The percentage of exploration and devel opnent costs which benefit from
this provision does not appear to be available, although one can inagine
only rare circunstances in which the taxpayer would not want to use it.
Page estinates that as a general principle, the mneral industries have
been very successful in avoiding capitalization of the costs of mning.
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(See Page, pp. 12-16) One source estimates that intangible non-depreciable
expenses anount to around 75% of the cost of drilling and devel opment for
oil and gas. (Hambrick, in General Tax Reform Panel discussions, p. 1370.)
The usual tax theory for treatment of this type of business 'start-up' cost
is that such costs should be deducted over time to match the flow of

i ncone generated by the mne. (This option is still available to the
taxpayer.) Until 1951, this was the accepted method for deducting these

expenses.

Expensing is nmuch nore generous. Section 617 allows the taxpayer an
unlimted deduction for the mineral exploration costs discussed above
(other than for oil and gas wells) if spent in the US.  Deductions for
exploration outside the U S. are limted to $400,000, taking into account
any deductions for deposits in the U S. (including deductions in prior
years). The deductions are, however, subject to "recapture", i.e., the
anount of incone shielded by the deduction is eventually subject to taxa-
tion when the mne reaches the producing stage.. (A mne is considered to
have reached the producing stage when "the major portion of the mnera
production is obtained from workings other than those opened for the
purpose of devel opment, or when the principal activity of the mine is

the production of devel oped ores or minerals, rather than the devel opnent
of additional ores or mnerals for mning." House Rep. No. 1237, 89th
Congress, 2d Session, p. 9.) This cones about in one of two ways at

the election of the taxpayer: (1) the exploration deductions are added

to the income fromthe nmine, or (2) depletion deductions fromthe property
in the amount previously expensed are foregone. (The anpunt added to income
or subtracted from depletion deductions is adjusted to reflect any reduc-
tions in prior depletion allowances caused by the §616 and 617 deducti ons.
See Reg. §1.617-3). Under the first alternative, the anount recaptured

is added to the basis in the property so that the taxpayer is in the

sanme position he woul d have been had the costs been capitalized originally.
If the property is sold or otherw se disposed of before exploration
expenses have been conpletely recaptured, the taxpayer wll recognize
additional gain. (See Merten's} Ch. 24, pp. 53-54, and Reg. 1.617-4.)
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The deduction for mning developnent is provided in §616. The "devel oprent
stage includes expenditures made "after the existence of ores or minerals
in commercially marketable quantities has been disclosed" (and therefore
extends to some production costs as well; See Reg. §1.6161 (a).) The
deduction, like that for exploration costs, is limted to expenditures

for non-depreciable property which are not otherw se deductable, and

the taxpayer may elect to capitalize the expenses and deduct them rateaibly
as units of produced nminerals are sold. (During the devel opment stage

the deferment option only applies to the excess of expenditures over net
receipts from the deposit. Unlinmted defernent is permtted during
production. See Reg. §1.616-2.).

Sections 616 and 617 apply to all minerals entitled to percentage depletion
except for oil and gas. O and gas taxpayers are |less favorably treated
Under §263(c), a deduction may be taken for intangible drilling and

devel opment costs of oil and gas wells. The deduction is not available

for exploration costs, except where drilling is involved. Section 263 also
does not provide the option of deferring the deduction and taking it as

a prepaid expense when production begins, a valuable option when expenses
exceed the taxpayers income fromother sources. The mning taxpayer is
also all owed to choose between expensing and deferring the deduction on

an annual basis, whereas the oil and gas taxpayer nust nake one binding

el ection between expensing and capitalizing.

B. DUPLI CATI ON OF BENEFI TS THROUGH DEPLETI ON

Reference has already been made in the Depletion section to the possibility
of a "doubl e deduction" for certain expenses because of the overlap of

depl etion and expensing allowances. This comes about because depletion

unli ke the depreciation nmethod allowed other industries, is not based on
actual cost. In industries restricted to depreciation, allowi ng an expendi -
ture to be expensed neans an equival ent reduction in all owabl e depreciation
The mineral industries, because percentage depletion continues even when

deductions are in excess of actual expenditures, do not |ose anything by
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expensi ng. In effect, every dollar expensed represents a net gain to the
industry, subject only to the possible limts inposed as a result of the.
50% of net income restriction on depletion allowances. (Exploration
expenditures are only deducted from net income for purposes of the 50% of
net income limtation on depletion allowances when such expenditures are
"fromthe property" being depleted. This sometinmes gives the taxpayer

added roomto attenpt to increase his allowable deductions.)

The sane incentives, exist for mineral industries to seek separate depreciation
deductions for capital investments related to the mne. For exanple, if the
cost of a drilling nachine is added to the capitalized value of a mine, the

t axpayer gains nothing since the additional cost does not increase allowable
depletion allowances. But if the taxpayer is allowed depreciation deductions
on the nmachine, his total deductions will increase. Courts have been fairly
generous in this regard, allowi ng depreciation of any asset which has a
neasurable life of its own apart fromthe mneral deposit. (See, €.9., Anherst
Coal v. U.S., 295 F. Supp. 421; D.C.WVa. 1969;)

C. LEGQ SLATIVE H STORY

The mining industries were not given the option of expensing exploration
and devel opment expenditures until 1951. Prior to that time, such expendi-
tures had to be capitalized; However, the oil and gas industries were

al lowed to expense intangible drilling and devel opnment costs much earlier.

The option of expensing for oil and gas taxpayers originated with a
Treasury Decision in 1917. T.D. 2447 granted taxpayers the option of
deducting, "as an operating expense," "the incidental expenses of drilling
wells, that is, such expenses as are paid for wages, fuel, repairs, etc...."
The reason for granting this option is somewhat obscure. One authority

suggests,
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"There was apparently a feeling anmong accountants

at that time that while the tangible costs clearly

had to be capitalized and depreciated, the intangible

costs had to be expensed. . .A nunber of requests were

made to the Bureau of Internal Revenue for pernission

to capitalize intangibles. The officials were an

obliging lot, and they decided to permt that 'option'.’

J. Hanbrick, in CGeneral Tax Reform Panel Discussions,

p. 1371 (1973).
T.D. 2447 was continued in future Treasury regulations. At first, the option
was only available to owner-operators, but it was soon extended to |essees
as well. The Treasury Department attenpted to eliminate the privilege in
1942. However, because the provision had been in force for so long, the
Departnent felt that any change would require legislation (a position

suppported by sone court decisions). Congress took no action on the proposal.47

The first real threat to the expensing option occurred in the courts.

Al though the privilege was not directly at issue, a federal Court of Appeals
indicated that the regulation was void as inconsistent with other tax |aws.
(EEHE Ol Co. v. Commissioner, 147 F.2d 1002; 5th Cr. 1945). The I.R S
announced it woul d disregard the court's opinion, and in an extraordinary
action, Congress passed a concurrent resolution declaring support for
continuation of the option. ‘(House Concurrent Resolution No. 50, 79th Congress;
for further discussion of the background of the resolution, see Lernerﬁ pp.

22-24.).

The Treasury again sought to restrict the value of the expensing provision
in 1950. The Department proposed that for purposes of conputing depletion
"gross income" be reduced by the amount of intangible expenditures expensed.
Congress rejected the idea.48 The regulation was finally enacted into |aw
by Congress in 1954 as §263(c).

Wiile mining did not receive the same privilege for expensing intangible
costs provided in T.D. 2447, the industry did receive some early tax
benefits. A regulation first issued in 1921 allowed an inmmediate deduction
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for devel opment costs up to the anount of net receipts from mnerals.
Addi tional amounts of income were capitalized. (See Korth v. Muntain Gty
Copper, 174 F.2d 295; 10th Cir. 1949).

In 1951, Congress adopted the forerunners of sections 616 and 617. Devel op-
ment expenditures were given the same status they have under the present tax
code. Exploration costs, however, were treated sonewhat differently. The

t axpayer was allowed to expense up to $75,000 a year in any 4 years, or a
maxi mum of $300, 000. This amount was not subject to recapture.

The Senate Finance Conmittee gave the follow ng explanation for allow ng the
expensi ng of expl oration expenditures:

"It is generally recognized that the present

avail able mineral resources of this country are
in many respects deficient in view of the ever-

i ncreasi ng demands of our econony, especially in
an energency period such as the present...Intensi-
fied and expanded efforts to find new deposits of
ores and other nminerals are highly desirable.

Your committee believes that a special incentive for

increased exploration for mineral deposits is

desirable, especially in the case of taxpayers

with limted financial resources."”
The Committee's explanation is nost interesting for its‘inplicit adm ssion
that depletion allowances were an inadequate stinmulus to exploration for
mnerals. Depletion was frequently defended on that ground. O course
ot her reasons may al so have entered into the decision. The politica
climate for legislation favorable to the mineral industry was excellent in
the early 1950's, and the adoption of expensing may have been just another
tax break. Congress was probably also influenced by the existence of the
intangi ble drilling and devel opnent deduction for oil and gas taxpayers.

In 1954, Congress amended the exploration expenditure deduction (£615)

to allow up to $100,000 for four years. The next point of attack was the
four year limtation. Critics pointed to the discrimnation against smaller
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producers who were unable to benefit fromthe entire $100,000 all owance in
one year.50 In response to this problem the four year linmitation was
elimnated in 1960.

Section 617, the provision that now governs all exploration expenditures,
was adopted in 1966 as an option to the limted deduction (wthout recap-
ture) offerred by §615. The Senate Report gave the follow ng expl anation
for the new alternative

"For the many taxpayers who had already reached the

$400,000 limt in exploration expenditures, the

incentive to continue mning explorations was

substantially reduced. Not only do they |ose the

tax advantage of the imrediate wite off of these

expl oration costs, but also in the case of explora-

tion expenditures which prove unsuccessful they

were likely to forego the recovery of these costs for

alnost an indefinite period.”" (Sen. Rep. No. 1377

89th Congress, 2d Session).
The Report also noted that the inclusion of a recapture provision was
necessary to avoid aggravating the problem created by giving taxpayers
deductions from ordinary incone for anpunts subsequently taxed as

capital gain.

The nost recent anmendnment was nade in 1969. The option of a limted
deduction wthout recapture was elimnated for subsequent years. Section
617 now provides the only deduction for exploration expenditures.

D. CURRENT DEBATE

Recent hearings on the tax treatment of the mineral industries have given
surprisingly little attention to the expensing provisions. Critics are

most concerned by the "double benefit" problem This situation could be
renmedi ed without changing the expensing deductions by an anmendnment requiring
that any costs expensed be deducted as all owabl e depletion.51
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The reason for the lack of significant opposition may be the simlarity

bet ween Sections 616 and 617 and ot her provisions of the tax code allow ng
accel erated depreciation or anortization. The concept of delaying taxes to
achi eve desired social ends may be too well engrained to be challenged in
the context of any one industry.

However, the sane cost and benefit questions raised regarding depletion
could al so be asked of the expensing provisions. Assum ng expensing
does serve to facilitate desirable increases in nmning exploration and
devel opment, the taxpayer is still entitled to ask whether the sane

benefits m ght be achieved through |ess expensive neans.
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